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ABSTRACT 
Over the decade of the 1990s, there has been increasing attention to the factors that 
contribute to community organization for the protection of water quality. While much is 
theorized about the importance of education, leadership, and biophysical factors in this 
organization, few have laid out concrete models about the causal factors in creating 
community capacity for water quality protection. Building on research on social indicators, 
including indicators of community process, this research aims to demonstrate a clear 
relationship between attention to the social mobilization process, and creation of community 
capacity to respond to water quality challenges. I use multivariate analysis on 50 case studies 
(collected from the academic and practitioner literature) to demonstrate these linkages. I then 
describe field research in three sites: Middle Rio Grande Planning Area, New Mexico; Lower 
Chippewa Watershed, Minnesota; and Carroll County, Maryland. I draw on literature in 
social movement studies, stakeholder analysis, the advocacy coalition framework, and 
participatory approaches to research and development in analyzing these cases and 
describing their efforts to develop the capacity for long term water quality protection. In all 
three cases, water quality is related intrinsically with concerns about water quantity and 
hydrology, but also with discussions about development, society, political relations, and 
ideology. My findings indicate that disputes over actions surrounding water quality are 
linked to differing cognitive models about the way the world works and differing visions of 
ideal future conditions. I argue that community-based water quality protection may be 
achieved if local advocates for water quality protection are willing to pay attention to 
participatory and mobilizing processes. 
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CHAPTER 1. INTRODUCTION 
"What's involved here isn't a purely scientific problem. It's a mixture of both 
technical and economic considerations" (Mayor Stockmann to his high-minded and 
stubborn brother Dr. Stockmann as to why he should cover up the discovery of 
bacterial contamination of the town's drinking and public bath water in Henrik 
Ibsen's Enemy of the People, 1970: 155). 
Too often, the considerations in water management are limited to technical and 
economic considerations. Dr. Stockmann is eventually denounced as the "enemy of the 
people" in this small town in Norway because of his insistence on the declaration of the 
water source as unsafe and his unwillingness to use local politics, and not just morals, to get 
the problem fixed. This provides an example of the negative impacts of social capital. 
Water quality protection is much cheaper and less controversial when carried out 
through prevention of pollution. Pollution prevention involves decisions about human 
activities at the landscape level. That could involve pollution controls of point sources, such 
as the tanneries in Ibsen's play. It will probably also involve attention to non-point sources 
of pollution, such as runoff from farms or urban areas. Water quality, thus, is not simply a 
scientific, or, for that matter, a technical problem. It is not solely an economic matter, either. 
It is a combination of scientific, economic, technical, and social considerations that must be 
dealt with at the landscape scale. 
Water is widely acknowledged as the key to life. Yet, there are increasing concerns 
about water quality. In farming regions, while fertilizer and pesticide runoff has decreased, 
scientists are reporting significant and ongoing problems related to runoff of nutrients and 
pesticides from agricultural fields. Further, the industrialization of agriculture have led to 
heightened concerns about water contamination such as pfisteria-the deadly toxin believed 
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to be associated with high nitrogen levels typical of concentrated manure from industrial 
livestock operations. As metropolitan areas grow, environmental activists and public 
officials aie increasingly concerned that growth will tax the supply and quality of 
underground and surface water sources (USGS 2001). 
The U.S. Environmental Protection Agency (EPA), the U.S. Department of 
Agriculture Natural Resources Conservation Service (NRCS), state agencies and departments 
charged with water quality protection, and a multitude of non-governmental groups' have 
initiatives under way to encourage protection of water quality. Many of these initiatives 
emphasize the need for stakeholder approaches to water quality protection, including 
government-local partnerships. Despite focus on participation in documents from agencies 
and non-governmental organizations (NGOs), many of the water quality initiatives still 
follow a common pattern of top-down research and action. 
For years, the general public and agency representatives thought of water quality as a 
fundamentally technical set of issues, a matter of understanding the hydrology and the 
practices necessary to make that hydrology work for the short-term benefit of humans. 
Engineers straightened channels, developed filters and chemical purifiers to make water 
potable, developed best management practices, and designed erosion mitigation measures. 
Communities, once concerned with the provision of water (Nelson 1986), slowly became 
complacent that surface water could be controlled and a deeper well could always be dug 
should ground water become contaminated (Postel 1992). 
1 These include the state chapters of the League of Women Voters, the National Center for Small 
Communities, the National Association of Counties, and more water specific groups such as 
RiverWatch, the American Water Works Association, and the Groundwater Foundation, to name just 
a few. 
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Rationale—Growing Threats 
There is growing concern about fresh water resources in the world. Postel (1999) 
argues that continued development and economic expansion increasingly threaten water 
quality and quantity. The background documents of the World Water Forum (World Water 
Forum, 2000) similarly asserts that water quality is increasingly threatened around the world. 
Water is clearly essential to life. It is also an element that connects humans to their natural 
surroundings. While different communities view water resource rights differently, water, by 
its very nature, constitutes a public good. Nobody's drinking water is isolated from the 
actions of others or from the larger ecological web, including humans. The water quality of 
those who draw their water from rivers and streams varies based on the level of upstream 
inputs and pollutants and alterations to the hydrologie flows. Likewise, non-point source 
pollutants or other elements that filter into the aquifer may impact ground water quality. In 
both cases, actions of users impact the water quality of others downstream or who draw from 
the same water source (Perry and Vanderklein 1996). 
Increasing urbanization, industrialization of agriculture, and human disturbance of the 
ecological systems threaten water quality worldwide. Water quality is related to availability 
of and access to water resources. Inappropriate and inefficient water use practices in urban 
areas like Phoenix, Las Vegas, and Los Angeles and rural areas like western Nebraska have 
diminished supplies and polluted those supplies that exist (Reisner 1990, Postel 1999, 
Sampat 2000). 
One reaction to this dilemma has been to seek a technical fix: to ship water from parts 
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of the world with high water budgets2 to parts of the world where water of good quality for 
consumption and irrigation has been exhausted, polluted, or is otherwise not available for 
use. Since the 1930s, large-scale dams and diversion projects have allowed for population 
expansion in dry regions such as the cities mentioned above. Water marketing schemes posit 
that in the western United States water would be traded from water rich to water poor areas 
(Smith 1984). Likewise, Turkey has unveiled plans to dam the Euphrates River upstream 
and sell the surplus water to Israel and other nations in the Fertile Crescent of the Middle 
East. This proposal has raised the ire of Syria and Iraq, who are downstream from Turkey. 
Turkey's plan would, however, be politically expedient for politicians in countries like Israel 
and Jordan, who could avoid implementing constraints on water use in their countries (Joffe 
1993). While they have yet to receive permits to do so, firms have been set up to deliver 
water from Canada to California, from Lake Superior to Asia (using so-called 'medusa bags' 
loaded on super-sized cargo ships), and from Winnapeg to North Dakota (Postel 1999, 
Barlow 2001 ). Water quality problems in water rich areas such as the Midwestern United 
States have often been "solved" through more thorough treatment systems, the development 
of ground water rather than surface water-based supplies, or digging deeper wells to reach 
aquifers that have not yet been polluted. 
There is another way to ensure high quality drinking water. There is a growing 
movement for participatory local initiatives to improve water use efficiency and protect water 
quality. The movement challenges a long-held belief that NRCS officials know the answers 
for saving water quality and distributing water. It involves developing research questions, 
2 Water budget is a calculation of the mean amount of water in a given ecosystem through rainfall, 
groundwater, and freshwater resources. 
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agendas and development plans with local people. 
There are two competing mind-sets (cognitive models) and approaches to water 
quality. One approach looks at water quality as a narrow issue of technical specification 
about whether water is safe to drink. While this technical approach does not necessarily mean 
shipping water across space for domestic uses, it does not preclude it, because the causality 
of the problem appears simple. There is an apparently simple objective: drinking water 
supply. It is the same model that led to the diversions that supply water to Los Angeles 
(Worster 1985) and Las Vegas (Reisner 1990). The problem is how to provide adequate 
supply of good quality water. It is what Emery Roe (1998: 7) describes as "cell 1 thinking," 
which is thinking that identifies a problem and a solution to that problem in isolation from 
surrounding variables and the larger ecosystem context. 
The second approach addresses water quality as part of multiple community 
objectives. Water quality is seen as something that will be achieved through community 
negotiation, visioning, development of a common understanding about the desirable future 
state of the community, and planning. Those addressing the issue in this way see the water 
issue as complex and related to negotiation among multiple stakeholders. For that reason, 
they see the need to enhance ecological habitat, ecological integrity, social well-being, and 
economic vitality (Steiner et el. 1998). The issue is protection and remediation of pollution 
of source water, rather than simply provision of safe drinking water (Perry and Vanderklein 
1996). Addressing water quality in this way involves expanding natural resources science to 
include the social components of water management. 
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Beyond "Cell 1 Thinking"? 
The traditional approach to water quality protection emphasizes particular chemical, 
biological, geographic, or health considerations, often in isolation (Perry and Vanderklein 
1996). Traditional water resources programs have tended to isolate a few elements to be 
improved to support the interests of a particular part of the population. While the technical 
aspects of water quality protection are still important, there is growing recognition that long-
term protection of water quality must involve integrated research and management. 
Academics, environmentalists, and community activists call for changing water quality 
management from the old modus operandi that served particular sectors, drawing on 
narrowly defined expertise. Perry and Vanderklein (1996) document the ecological disaster 
created when Soviet agricultural engineers viewed the Aral Sea only as useful for irrigating 
cotton and the disaster that occurred when fisheries experts introduced exotic species to 
increase short-term yields in Lake Victoria. On the other extreme of these centrally planned 
water initiatives, the Great Lakes of the United States and Canada suffered for years as 
localities, municipalities, states, and provinces along their borders made individual decisions 
about management without coordinating with other users. 
Increasing emphasis on integrated approaches to water resources research and 
management includes greater attention to the "human dimension" or the "social component" 
of surface and ground water research and management. (See for instance, Bosch et al. 1996, 
Davenport 2000.) The question is, how can that be most useful? The role of social scientists 
in water resources research from the 1930s through the 1970s was primarily to identify the 
cultural components and social interactions of resource dependent communities. In the 
1980s and 1990s, social scientists also began to address issues of participation and 
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community natural resource management. 
Social scientists from the 1940s through the 1970s helped to identify the attributes of 
the actors in those communities most and least likely to adopt the practices and technologies 
developed by experts to increase yields and short term profits for farmers and other natural 
resources managers. These techniques for the diffusion of innovations (Rogers 1995) 
worked well in predicting the adoption of products by farmers (such as hybrid seeds and 
agricultural chemicals) in relatively homogeneous settings. They have done less well in 
predicting the adoption of practices aimed at improving ecosystem integrity, such as soil 
conservation and alleviation of runoff (Pampel and Van Es 1977, Bamberger 1991). Further, 
when new innovations were inserted into complex ecosystems, such as fisheries, the 
innovations failed and the local producers rejected the innovations (Gallon 1989). 
With the debunking of much of the classic diffusion of innovations models for 
understanding local decision making in natural resources management, social scientists have 
turned to the study of participatory processes, social movements, and commodity chain 
research. Academics, government representatives, and NGOs have used participatory 
approaches as part of new strategies for management of forests and other wilderness areas. 
The principles of stakeholder participation have been transformed into methods to foster 
better cooperation among agencies and local citizens. Agency rhetoric regarding natural 
resources management, specifically water quality, widely expresses those principles. New 
initiatives by the Environmental Protection Agency, the U.S. Department of Agriculture 
Natural Resources Conservation Service, and numerous academic and non-governmental 
organization plans of action emphasize collaboration with stakeholders. (See EPA Office of 
Water 1998, NRCS 1997, NCSC 2000.) 
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Environmental Movements and Water Quality 
Analysis that moves beyond assessing/developing discrete practices to investigate the 
'human dimension' and community organization around water management issues can build 
on two environmental movements that may be important in changing the relationship 
between humans and nature. The first is a growing movement to develop sustainable, or more 
'livable' to use A1 Gore's term, communities (Livable Communities 2001). These movement 
groups are more prevalent in urban areas in the United States, but slowly rural communities 
are also developing community development plans that, although they use different language, 
reflect the values of sustainability (Hoff 1998, Warburton 1998, Smith 1998). The groups 
involved in this movement are redefining the terms of debate around local and regional 
development issues, using indicators that are related to a vision of the future that is more 
socially equitable, ecologically viable, and economically vital (Besleme and Mullin 1997. 
Atkinson and Hamilton 1996). Additionally, the concept of smart growth has been asserted 
by some as an option for development on a statewide basis in response to growing suburban 
areas. As of January 2001, Oregon, Maryland, and Georgia were all examples of states that 
have implemented smart growth policies at the state level. New Jersey has been seriously 
considering such an option. These policy initiatives are inspired by declining quality of life, 
such as less open space, decaying inner cities as resources go to growing suburban areas, and 
increased commute time as roadways become crowded with people commuting in from the 
suburbs. The protection of vital natural resources is critical to maintaining and increasing 
quality of life. Numerous studies have linked urban sprawl and suburban development to 
disappearance of farmland, deterioration of wildlife habitat, and increased risk to water 
quality. (See, for instance, Urban Land Institute, 1998). 
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Community-based natural resources management (CBNRM) is the second movement. 
Both governments and non-governmental conservation organizations now recognize that 
social issues are key to long-term management and protection of common pool resources 
such as water. This means moving beyond discussion of the adoption or non-adoption of 
practices by certain members of the community to the negotiation of more holistic 
development plans. Community-based natural resources management projects have the 
potential to reshape the way that community development is negotiated at the local level 
(Brosius et el. 1998, Perry and Vanderklein 1996). While much of the sociological literature 
on local mobilization around environmental issues concerns mobilization against a particular 
threat to the ecosystem and quality of life, both the smart growth movement and the CBNRM 
movement are aimed at transforming the modus operandi of communities vis-à-vis economic, 
ecosystem, and social development (Barnard and Young 1997, Besleme and Mullin 1997). 
This research effort looks at the intersection of these two movements. I will focus on 
community mobilization around the protection of water quality, specifically around drinking 
water quality. For sociologists, understanding how these movements form in particular 
contexts and what processes lead to increased participation in these movements provide 
interesting cases to test a number of theories of sustainable development, social movements, 
and civil society. Additionally, looking at mobilization around the protection of water 
quality provides a good venue for testing theories about social capital formation and utility in 
protecting natural resources. 
Wondolleck and Yaffee (2000) document the increasing number of case studies on 
community participation in natural resources management. International development 
agencies have extensively documented attempts at participatory development. These range 
10 
from approaches that are intended to empower local stakeholders in long-term decision 
making (Leach, Mearns, and Scoones 1997, Chambers 1997) to processes designed to 
facilitate local buy-in to conservation or other programs (Slocum et al. 1995). Research by 
Leach, Mearns, and Scoones (1997), Abbot and Guijt (1998), and others has emphasized the 
importance of local knowledge in designing projects that address community based 
management of natural resources. The more commonly practiced participatory "action 
research" in the United States has been criticized for avoiding the very real conflict that often 
goes along with natural resources management and development (Eldon and Chisholm, 
1993). According to Brown (1993), practioners using this approach have tended to 
emphasize 'awareness' or 'education' programs that facilitate local understanding and use of 
expert knowledge systems (Brown, 1993, Eldon and Chisholm, 1993). 
Since the 1970s, an expanding literature has documented social movements around 
water quality protection. Researchers such as Goldman (1998) and Gould, Schnaiberg, and 
Weissman (1996) study community mobilization to protect local environment and natural 
resources. Other researchers theorize the development of social movements around natural 
resources and their changing constitution and ideology (Smith and Krannich 2001). Dunlap 
and Mertig (1997) document the development of environmental consciousness at the national 
level, which in the United States is most concentrated in urban areas and among the more 
educated and wealthy sectors of the population. It is notable, however, that when Dunlap and 
Mertig (1997) look at environmental attitudes of the public in general, as opposed to 
participation in environmental movements, they found support for environmental protection 
is widely dispersed across the population. Likewise, international surveys of environmental 
movements (Mertig and Dunlap 2001) show support for environmental protection is widely 
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dispersed across social classes. 
Bullard and Wright (1992) document the race and class backgrounds of 
environmental movement participants, starting with criticism of the major environmental 
organizations for their failure to address racial and economic class based environmental 
issues. Bullard (1990) shows that minority and poor communities are adversely impacted by 
toxic pollution, as plants that produce toxic products and waste are often sited in 
economically disadvantaged communities of color. That work led to significant research on 
environmental justice (Bullard and Wright 1992). 
These cases usually involve social mobilization after a crisis in natural resources or 
environmental health. They address issues of power and reconfiguration of policy to take 
local concerns and worldviews into account. I will not address here the significant literature 
on risk management. Nor will I detail the literature on social movements the aftermath of 
environmental crises and environmental health. The subject matter has recently been the 
stuff of movies {Erin Brockavich, 2000, and A Civil Action, 1999). But, as one utility 
manager said to me, "By the time the crisis has happened, then it is too late from a water 
management perspective" (Personal interview, April 26, 2001). 
The new social movements literature theorizes that in the post-industrial era 
movements will develop around place attachment and access to decision-making. Dialogue 
and real participation will be the tools for social mobilization. While communities will 
continue to mobilize around race, ethnicity, and class, they will focus to a far greater extent 
in the new era on the development of common knowledge systems and place attachment. 
Communities of interest around place and knowledge systems will allow movements to 
develop across racial, ethnic, and class lines (Tarrow 1991). New alliances need to be forged 
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between scientific and local knowledge and expert and non-expert systems. 
Combining social movement and stakeholder approaches, I focus on the development 
of advocacy coalitions involving local and extra-local actors (Jenkins-Smith and Sabatier 
1993). Community water quality protection will involve constantly changing networks (or 
coalitions) that form on the basis of shared common goals and cognitive models of how the 
world works. The development and presentation of information by both local and extra-local 
actors can be important in bringing new members into the coalition and strengthening the 
existing coalition. Events will also impact the shape of the coalition. 
A growing literature on community level indicators is linked to the literature on 
participation and development planning and management. Major initiatives are under way to 
develop community level indicators of sustainability, which in many cases use measures of 
water quality and watershed health as key features (Hart 1999). Federal and state natural 
resources agencies have likewise begun to develop and make available indicators of water 
quality and watershed health. Conventional water resources development, management, and 
protection have been based on structures and practices thought to ensure decreased erosion or 
other impacts of actions that impair water quality and watershed health. Requirements of the 
Clean Water Act (CWA), such as the development of Total Maximum Daily Load (TMDL), 
are leading to the development of standards to measure progress in non-point source 
pollution prevention programs based on outcomes of improved water quality and ecosystem 
integrity, rather than outputs of number of structures in place and number of people at 
meetings (Flora 1998b). 
Federal agency representatives argue that the secret to success in water quality 
protection is the acquisition of state and local matching funds and getting the local partners to 
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buy in. They continue to focus on the development of local projects funded through federal 
or state programs, such as PL 566 for the rehabilitation of watershed structures, or National 
Environmental Protection Act Section 319 grants for watershed management. The 1996 
Amendments to the Safe Drinking Water Act required states to development Source Water 
Assessment Plans (SWAP) with communities. The emphasis of most federal, state, and 
local government programs3 (at least in how they are implemented) continues to be on the 
development of plans, assessed on the basis of best management practices (BMPs). The 
social aspect is assumed to be addressed through individual land owner buy-in (Borroughs 
1999, Press 1994). While agency policy has incorporated all the right language of 
participatory approaches, programs still are often implemented using the technological-
scientific approach mentioned above. (See, for instance, the NRCS Manual on Community 
Partnerships, 2001J This must change if U.S. society is to embark on a new era of better 
local management of water resources. 
Prevention is the emerging mantra. While the general public tends to consider water 
quality when there are significant problems, an increasing effort is being made to address 
concerns about water supply and quality before the crisis. This involves moving beyond the 
regulation of point source water pollution. Likewise, the development of community 
capacity to protect water quality moves beyond the prescription of BMPs, designed to 
eliminate, or at least alleviate, the erosion and runoff of elements that impair water sources. 
That is a design standards approach. Rather, protection of water quality must involve the 
3 There are some important exceptions here, such as the source water protection program of the 
Minnesota Department of Natural Resources, that is using a stakeholder-based, participatory 
community development approach to community-based source water protection 
(www.mn.state.us/dnr/water). 
formation of coalitions and partnerships made up of civic groups, government 
representatives, and market actors, who operate locally, but represent local, state, regional, or 
national interests, and often take an outcome standards approach. These coalitions will 
provide the support for actions to improve education about the importance of water supply, 
development of the infrastructure to protect water, and agreements with landowners and 
others about actions to protect water quality. 
Water quality protection and management does not end with the development of one 
plan or set of practices. It involves ongoing organization and vigilance. Context is the result 
of the development of past action, processes create the groundwork for later action, and 
impacts create the context for that future action. I aim to provide insights into the extent to 
which three very different communities have built capacity for water quality protection, and 
how they built it. I hope to provide insights that may be generalized and provide a model for 
the development of community based water quality protection. 
What's To Come 
My research attempts to integrate social movements, stakeholder analysis, and 
participatory approaches literature in the analysis of water quality protection initiatives, 
drawing on analysis of existing cases in the literature and three case studies in three distinct 
parts of the United States. I will provide a model of the elements of community capacity for 
the protection of water quality and use the cases from the literature and the case studies to 
provide support for that model. 
Chapter 2 will provide an overview of the U.S. locality-based ecosystem 
management, specifically as it applies to non-point source water quality protection. I will 
provide a brief discussion of the evolution and trends in programs and science intended to 
foster conservation and erosion control. A key to understanding water quality protection 
policy and implementation are the Federal laws and regulations that provide the framework 
for state and local actions around these issues. I will discuss briefly the 1972 Clean Water 
Act and the 1974 Safe Drinking Water Act, and the implications of various amendments and 
related agency initiatives that have been added to the legislation over the last 30 years. 
Chapter 3 will provide the theoretical background for this research. My interpretation 
of community-based water quality protection does not lend itself to one elegant, already 
existing theory. Rather, I have pulled from various social movements theories, the Advocacy 
Coalition Framework , stakeholder analysis, and participatory natural resources management 
in constructing a framework from which to understand community organization and 
mobilization to protect water quality. This chapter will provide an overview of each of these 
theories and outline how they relate to water quality protection. 
Chapter 4 will draw on the theories summarized in the previous chapters in proposing 
a model for understanding community-based water quality protection. I will present a 
typology of water quality protection cases and propose a model of interactions among the 
different stages of water quality protection initiatives. 
Chapter 5 provides the methods used in analyzing 50 case studies from the literature 
on community organization to protect water quality. This chapter discusses the theory 
behind comparative case analysis. It also discusses the sample selected, how the indicators 
used for comparison of the cases were derived and scaled for use in quantitative analysis, and 
how the case studies were coded. 
Chapter 6 presents the results of the quantitative analysis. I present other research 
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carried out on community organization to protect water quality and compare the model 
presented in Chapter 5 as an alternative to this literature. I then present quantitative analysis 
that tests my hypotheses that certain elements of context will be related to process, but that 
communities that report use of the elements of process are more likely to have also reported 
impacts associated with greater community capacity for sustainable water quality protection. 
Chapter 7 provides the methodology for the part of this research endeavor that 
involved field visits to three cases. I compare the three cases and explain my reasons for 
choosing each of these case studies. 
Chapters 8, 9, and 10 present the case studies. The three cases represent the 
ecoregional, social, and cultural regions of the east-central U.S. (the Monocacy and 
Gunpowder/Patapsco watershed in Carroll County, Maryland), the upper Midwest (the 
Lower Chippewa watershed in Minnesota), and the Mountain Southwest (the Middle Rio 
Grande watershed, New Mexico). They represent a range of ecological, economic, and 
community characteristics from the water rich, farm-based, and culturally monolithic 
Midwest, to the drought prone, growing Sunbelt of New Mexico. 
In the conclusions, Chapter 11,1 summarize the findings from the quantitative 
analysis and the three case studies, presenting implications for research, policy, and program 
design. 
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CHAPTER 2. THE LEGISLATIVE EVOLUTION OF LOCALITY 
BASED ECOSYSTEM MANAGEMENT IN THE UNITED STATES 
Introduction 
The U.S. history of locality-based ecosystem management dates back at least to the 
Soil Conservation Act of 1935, passed under the Roosevelt Administration in response to the 
Dust Bowl (ecological disaster) and the Great Depression (social disaster) of the early 1930s. 
In terms of water quality and soil erosion, the conservation programs of the 1930s involved 
citizen teams implementing best management practices (BMPs) aimed at reversing the 
negative impacts of extensive agriculture and overgrazing in the Great Plains region of the 
U.S. (Headley 1985). That legislation established Soil and Water Conservation Districts 
(SWCD) with elected boards at a county level across the U.S. under the auspices of the 
USDA Soil Conservation Service (SCS), which has now become the USDA Natural 
Resources Conservation Service (NRCS). While that system has built-in responsibility to 
local voters, responses to erosion control issues are driven by external scientific rather than 
local observations, by the availability of program funds to implement new practices, and by 
regulations enforced through local government agents (Pretty and Shah 1999). 
Conservation has usually been carried out by encouraging farmers and land owners to 
adopt BMPs developed at by research. Government agents have assumed a relationship 
between the adoption of BMPs and improvement in water quality. Researchers are 
increasingly challenging that assumption. (See, for instance, Thompson and Guijt 1999, 
Bosch et el. 1996.) 
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Best Management Practices 
BMPs have often been extended to farmers using the diffusion of conservation 
innovations technique (Rogers 1995). The underlying assumptions of the diffusion of 
innovations technique include the following, 
1. Technologies developed by scientists are likely to be good innovations; 
2. The most progressive farmers will be the first to adopt a given technology or 
practice; 
3. The other good farmers in the community will follow the example of the 
progressive farmers; 
4. Farmers neither need nor ought to understand the broader ecological context in 
which the new technology will fit; 
5. Adoption of BMPs will alleviate the negative impacts of the prevailing 
agricultural system. 
Assumptions four and five are based on the premise that the ecosystem to be repaired 
through the development and diffusion of BMPs has been rendered out of balance by farming 
practices. The adoption of BMPs is seen as the way of returning to the steady state of the 
ecosystem. 
Natural resources management agency representatives, planners, and an increasing 
number of ecologists have recently asserted the need to better understand the 'human 
dimension' of ecosystem management in general and watershed management in particular 
(Davenport 2000, Richardson 2000), as part of the movement from a steady state to adaptive 
management paradigm. New policies and studies recognize that water resources 
management must be largely carried out in the context of local development and society and 
must incorporate upstream and downstream considerations (NRC 1999). A growing number 
of social scientists are involved in ecosystem and watershed management research. 
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Changing Science 
Both academics and practitioners of natural resources management have begun to 
recognize the social part of management as a key element in program success. Kates et el. 
(2001: 641) argue that "a new field of sustainability science is emerging that seeks to 
understand the fundamental character of interactions between nature and society." Rather 
than assuming that the role of science is to provide answers to discreet research questions in a 
laboratory setting, sustainability science encourages research that incorporates the political, 
social, and ecological dynamics that complicate and constantly impact natural environmental 
management regimes. Examples of this emerging field are the growing interest in adaptive 
management of natural resources (Gunderson et el. 1995, Yaffee et el. 1996), as well as the 
numerous articles that now appear in journals like American Forester about attempts to work 
with communities in developing forestry management plans (Walters 1997). There is 
likewise a growing interest in the conservation movement in working with communities. The 
board of directors of The Nature Conservancy, for instance, has mandated an expansion of its 
community based conservation and development program, which explicitly seeks to involve 
communities in the work of protecting natural areas (The Nature Conservancy 2001). 
This trend is growing in the areas of conservation as well. Recent important works on 
watershed management (NRC 1999), water quality protection (Perry and Vanderklein 1996, 
NRC 2000), and soil conservation (Yaffee et el. 1996) called for greater attention to social 
variables. They go beyond adoption and diffusion of practices to better understanding the 
social meaning of resources and local knowledge about resources history and protection. The 
research and policies that call for consideration of the social aspects of water quality 
protection, however, have not yet been combined with an understanding of the social 
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processes that lead to such protection. In a recent meeting of the Soil and Water 
Conservation Society (March 27-30, 2000), "Watershed Management: Fact or Fantasy," 
various plenary speakers stated that watershed management was, in the end, a social process. 
However, allocations of funds and specifications of activities to protect (or remediate) water 
quality using the watershed approach have too often gone toward technical monitoring and 
project design. The social element, asserted as so important, has been implemented as one-
on-one extension to deliver BMPs.1 
The next steps in changing science must involve changing the way government and 
university outreach agents carry out natural resources management. This transition from 
command and control to CBNRM is equally related to change the role of the State in natural 
resources management. 
Institutional Structures of Devolution 
In the United States, there has been a steady devolution of state level authority to the 
local level since the 1980s. The Reagan Administration implemented a series of initiatives 
designed to undermine the central authority of environmental regulatory agencies such as the 
Environmental Protection Agency (EPA). The Reagan and first Bush Administrations 
phased out programs for environmental protection at the federal level and states and local 
governments were expected to take up the slack (Cortner and Moote 1999). 
This transfer of responsibility from the federal government to the state level, and from 
states to the local town, city or county government fundamentally reshaped the direction of 
1 See, for instance, the speech by Thomas Davenport of EPA in the proceedings of "The Watershed 
Approach to Improving Water Quality: Fact of Fantasy? Exploring the Status of Watershed 
environmental regulation and funding in the United States. While the federal government 
has maintained regulatory control of water quality, it initially provided little funding for local 
governments to meet federal requirements, and at the same time cut back the oversight 
capacities. In the case of wastewater treatment, for instance, the federal government 
maintained control over standards but provided less funding for treatment plants (Cortner and 
Moote 1999). 
In reaction to these developments, in 1986 environmentalists pushed through 
legislation that gave citizens in communities the opportunity to "watchdog" their own 
environment through access to emissions reports from polluting industries and utilities (Kraft 
and Vig 1993). 
While the Reagan and then Bush administrations succeeded in weakening the 
authority of the EPA, Congressional and nongovernmental organization (NGO) action on 
environmental issues actually increased. Political action by environmentalists and local 
activists concerned about environmental health led to legislative initiatives such as the 1986 
Emergency Planning & Community Right-To-Know Act. This law empowered communities 
with information about the actions of local industries and municipalities (Dunlap and Mertig 
1992). Instead of Federal Government oversight, local communities were provided 
information for oversight to enforce environmental quality standards. 
At the same time, scholarship in developing countries as well as the United States 
began to indicate greater success rates with local management of natural resources as 
opposed to centrally planned government initiatives (Pretty and Shah 1999). Advocates 
within the Federal and, to a lesser extent, state resources management agencies began to 
Stewardship." March 28-30, 2000, La Crosse, Wisconsin, The Soil and Water Conservation Society. 
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demonstrate support for this scholarship. 
In response to these pressures, the Federal agencies have all drafted policies to 
encourage participation by "stakeholders" in watershed management and natural resources 
protection. NRCS policy on public participation, for instance, explicitly calls for project 
implementation processes that include all interested potential stakeholders, and encourages 
stakeholder ownership of local conservation initiatives (NRCS 2001b). The U.S. Army 
Corps of Engineers likewise now includes in its training for new recruits instructions on 
stakeholder assessments and consensus processes as part of the project design phase 
(Donovan 2001). The same is true for all other Federal Agencies involved in local 
environmental management. The EPA, for instance, is currently in the process of setting 
general public participation guidelines (Information Renaissance 2001). 
Recent legislation and administrative initiatives dealing with water are good examples 
of how the concepts of citizen empowerment and local management have been integrated 
into current U.S. legislation on water management. Both the Clean Water Act (CWA) and 
the Safe Drinking Water Act (SDWA) provide important legislative frameworks for 
participatory water quality protection. This legislative history is the background for 
initiatives to protect water quality. 
Legislating Water Quality 
In the early 1970s, the U.S. was at the peak of post-World War II prosperity. Despite 
relative economic prosperity, society was confronted with serious environmental problems. 
The EPA Office on Water's "Clean Water Act: A Brief History" explains, 
In 1972, Congress enacted the first comprehensive national clean water legislation in 
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response to growing public concern for serious and widespread water 
pollution...Lake Eerie was dying. The Potomac River was clogged with blue-green 
algae blooms that were a nuisance and a threat to public health. Many of the nation's 
rivers were little more than open sewers and sewage frequently washed up on shore. 
Fish kills were a common sight. Wetlands were disappearing at a rapid rate (EPA 
Office on Water 2001: 1). 
In response to these trends, in 1972 Congress passed the Federal Water Pollution 
Control Act, commonly known as the Clean Water Act (CWA) (amended by P L. 95-217 in 
1977, P.L. 95-117 in 1981, and P.L. 100-4 in 1987). As Copeland (2001: Introduction) 
states, 
The objective declared in the 1972 Act is to restore and maintain the chemical, 
physical, and biological integrity of the nation's waters. That objective was 
accompanied by statutory goals to eliminate the discharge of pollutants into navigable 
waters by 1985 and to attain, wherever possible, waters deemed "fishable and 
swimmable" by 1983. While those goals have not been fully achieved, considerable 
progress has been made, especially in controlling conventional pollutants (suspended 
solids, bacteria, and oxygen-consuming materials) discharged by industries and 
municipal sewage treatment plants. 
There were two major parts to the legislation: "regulatory provisions that impose 
progressively more stringent requirements on industries and cities to abate pollution and meet 
the statutory goal of zero discharge of pollutants; and provisions that authorize federal 
financial assistance for municipal wastewater treatment plant construction" (Copeland 2001: 
Introduction). These components deal with point sources. EPA is the implementing Federal 
agency, cooperating with the states and tribes on research, permitting, and regulation of the 
CWA provisions. The Act is credited with impressive accomplishments. 
• In the 30 years since the passage of the act, the percent of U.S. waters estimated 
to be swimmable and fishable has risen from one-third to two-thirds. 
• Annual wetland losses have declined from an estimated 460,000 acres per year to 
just 70-90,000 acres per year. 
• Nitrogen and phosphorous levels in water sources have also fallen since the 
1970s, though at different rates for different parts of the U.S. The amount of 
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annual soil lost due to agricultural runoff has been cut by one billion tons. 
The CWA has been successful in establishing performance standards for point 
sources such as industrial facilities and municipal sewage treatment facilities. These 
standards have diminished emissions of toxic substances and contributed to two of the three 
accomplishments listed above. Substantial progress has been made in controlling 
"convention pollutants (suspended solids, bacteria, and oxygen consuming minerals)," 
coming from industry and municipal sewage treatment plants. However, there is still work 
needed. According to Copeland (2001: Introduction), 
Progress has been mixed in controlling discharges of toxic pollutants (heavy metals, 
inorganic and organic chemicals), which are more numerous and can harm human 
health and the environment even when present in minute amounts — at the parts-per-
billion level. Moreover, efforts to control pollution from diffuse sources, termed 
nonpoint source pollution (rainfall runoff [of nutrients from agricultural operations] 
for example) have only recently begun, following the traditional focus on point 
source pollution (discharges from industrial and municipal wastewater treatment 
plants). Overall, data reported by EPA and states indicate that 40% of waters 
surveyed by states fail to meet water quality standards. Forty-seven states now have 
some form of fish-consumption advisory in effect (including 100% of Great Lakes 
waters and a large portion of the nation's coastal waters), due to water pollution 
problems, and one-third of shellfishing beds are closed or restricted, due to toxic 
pollutant contamination. 
Since the 1980s, attention to pollution from non-point sources (NPS), such as farm 
and household lawn runoff, has increased. The 1987 Amendments to the CWA included 
Section 319, which 
... 1) required states to "conduct statewide assessments of their waters to identify 
those that were either impaired (did not fully support state water quality standards) or 
threatened (presently meet water quality standards but are likely not to continue to 
meet water quality standards fully) because of NPS; 2) required to develop NPS 
management programs to address the impaired or threatened waters identified in the 
nonpoint assessments; and 3) entitled to receive annual grants from EPA to assist 
them in implementing their NPS management programs once EPA has approved the 
assessments and programs (NCSC 2000b: 24-25). 
Under this section of the CWA, states deliver about half of their grant award to local 
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groups and institutions for on-the-ground implementation activities. That includes 
everything from monitoring activities to implementation of local programs aimed at 
remediating NPS pollution. 
The 1972 Act required states to develop standards of water quality that could be used 
to assess the health of water bodies (Section 303(d) of the 1972 legislation). The Total 
Maximum Daily Load standards (TMDLs), have yet to be implemented in most states. Most 
states lacked the resources to carry out the analysis necessary for TMDLs and simply ignored 
that section of the CWA. 
That changed in the mid-1980s, when environmental and citizen groups began filing 
law suits to require states to implement TMDL analysis. The Clinton Administration 
attempted to strengthen the TMDL section of the CWA by requiring states and tribes to set 
and implement standards for all waterways in their jurisdiction over the next 15 years. This 
proposed rule met criticism from the public utility, agriculture, and forestry industries, as 
well as state and municipal government officials (Copeland 2001). These interests were all 
concerned that the rule would cause an undue burden on their sectors. 
Congress asked the National Academy of Sciences (NRC 2001) to prepare a report on 
the scientific basis for Clinton Administration TMDL rule. Based on that report, the Bush 
Administration has recently decided to revise the TMDL rule (Pianin 2001). 
The 1987 Amendments to the CWA gave the tribes state status in determining water 
quality standards, giving them the same jurisdictional rights of states over water within their 
recognized borders. As long as the Tribe can prove a scientific basis for their standards, they 
also have rights to require other surrounding communities to take actions that will allow the 
tribe to meet the standards. In the Middle Rio Grande Valley, the Isletta have used this law 
to require the upstream city of Albuquerque to improve the treatment of wastewater it dumps 
into the Rio Grande (Lenderman 1998). Conservative groups have contested the rights of 
Indians to have state status in water management. 
The Clinton Administration attempted to strengthen the NPS components of the 
CWA through the Clean Water Action Plan (CWAP). Unveiled on the 25th anniversary of 
the CWA and released in February 1998, the CWAP proposed a watershed approach to water 
quality protection that developed systems of cooperation across water management agencies 
(specifically EPA, Department of Agriculture, Department of Commerce, Department of 
Interior, and the U.S. Army Corps of Engineers). CWAP addressed three goals: "enhanced 
protection against public health threats posed by water pollution, more effective control of 
polluted runoff, and promotion of water quality protection on a watershed basis" (Copeland 
2001). 
Addressing water quality protection at the watershed level has meant a special 
emphasis on the development of "watershed partnerships." These partnerships are intended 
to involve representatives not only of the multiple Federal and State agencies responsible for 
water quality, but also representatives of NGOs and business interests. 
The EPA has attempted to further participation through the creation of information 
sources that encourage engagement in watershed management initiatives. They funded 
Purdue University to establish the Know Your Watershed database of existing watershed 
partnerships in large watersheds (CTIC 2001). They additionally established the Index of 
Watershed Indicators, the first "national effort to organize aquatic resource information and 
present it at the watershed level" (NCSC 2000b: 24). The index is derived from 15 water 
resource indicators from both public and private sources. It provides a description of the 
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condition and vulnerability of each of the 2,111 watersheds designated watersheds (at the 8 
digit HUC code level2). (See EPA-IWI2001.) 
The EPA and other federal agencies charged with management of surface water 
quality have been moving toward performance, rather than design, standards to achieve water 
quality. In other words, the implementation of specified practices and technologies thought 
to improve water quality are de-emphasized, and in their place, through the TMDL process 
among others, EPA is beginning to require measurement of actual water quality. At the same 
time, the federal agencies (EPA, USDA, and Department of Interior) are requiring greater 
levels of partnership with local stakeholders. 
These two trends may provide a perceived conundrum for local level government 
officials. On the one hand, they feel their work is being evaluated by ever more stringent 
standards of performance. On the other, they receive instructions to use collaborative 
processes that may slow the implementation of project they believe will deliver those results. 
While the Bush Administration is likely to delay the implementation period and possibly 
weaken some of the standards, government water quality programs and regulation are likely 
to continue. 
Recognizing that the CWA, while dealing with water quality in general, left loopholes 
in the delivery of safe drinking water to U.S. citizens, in 1974 Congress passed the SDWA. 
The law focuses on all waters (both surface and ground water) designated for use as drinking 
water. It authorizes EPA to establish safe standards of 
2 The Hydrologie Unit Code (HUC) is a system developed by the U.S. Geologic Survey (USGS) for classifying 
the boundaries of nation's watersheds. The code divides the country into regions (major river basins such as the 
Missouri), subregions and progressively smaller units. Larger numbers indicate smaller watersheds or sub-
watersheds. For more information on HUCs see USGS 2001. 
water purity and requires owners and operators of public water systems (PWS) to comply 
with these standards and primary (health related) standards. The Act delegates the authority 
for oversight to state governments, which are encouraged to develop and implement 
standards for taste and odor as well (NCSC 2000b). 
The 1986 Amendments to the Safe Drinking Water Act required EPA to develop 
regulations for 83 contaminants by 1989 and an additional 25 new contaminants every three 
years. The legislation made no appropriation of Federal dollars to help defray the PWS cost 
of compliance with the regulations. While EPA estimates that the cost of complying with 
these regulations has not caused an undue burden for the majority of the U.S. population, 
small community PWSs have complained that the new regulations have posed an undue 
burden because of higher treatment costs per capita (Tieman 1995). 
The 1996 Amendments to the SDWA (passed by both Houses of Congress in 1995 
and signed into law in 1996) attempted to address the lack of funding through the 
development of the State Revolving Loan Funds. The loans were intended to provide 
community water systems with the financial resources needed to make changes required by 
the SDWA (Tieman 1995). 
1996 Amendments to the SDWA also put into place a series of steps designed to 
encourage local action to protect drinking water quality. The Amendments require the EPA 
to work with the states to develop a statewide assessment of the quality of drinking water at 
the community level, known as Source Water Assessment Plans (SWAPs). Each assessment 
delineates the geographic area and its water resources, identifies sources of contaminants, 
and conducts a susceptibility analysis, specifically focusing on the source contaminant and its 
relationship to the drinking water supply. The target date for completion of the SWAPs is 
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2003. 
The SWAP is to be administered by each state, with EPA oversight and support. It is 
intended to lead to state and government agencies partnering with local communities to 
protect water quality. Public participation is explicitly stated in the requirements of the 
legislation, both in the development of plans to protect ground and surface drinking water 
and in implementation of those plans (NCSC 2000b). 
Based in part on the SWAPs, the Community PWS is to produce an annual Consumer 
Confidence Report (CCR) that delineates the water sources, quality, threats, and mitigation 
measures taken. This report is to be sent all PWS water users (NCSC 2000b). 
The intension of the legislation is to move administration of water quality to the local 
level, lessening the impacts of unfunded mandates while maintaining national water quality 
standards. The authors of the legislation assumed that information will help local 
communities develop plans of action to ensure the provision of safe drinking water, and that 
these plans will lead to action by local communities to protect their drinking water (Tieman 
1995). As with the broader water quality act, the amended SDWA has attempted to at once 
strengthen water quality standards, while at the same time improving the level of citizen 
participation. It is important to recognize that this relates to a broader trend in public 
involvement in natural resources management. 
Participatory Natural Resource Management 
In the U.S. context, local opposition to regulations protecting natural resources can 
have negative political and legal repercussions. For this reason, Federal agencies like the 
Forest Service and the Environmental Protection Agency have tried to use the dynamics of 
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local participation in natural resource management efforts through the offices of Rural 
Community Action (RCA) and the Community-Based Environmental Management (CBEP), 
respectively. Academics (such as Yaffee et el. 1996, Machlis et al. 1997), NGOs (such as 
Kusel 1996) and agency employees like Toupal and Johnson (1998) have developed case 
studies and theoretical papers to understand the dynamics of local participation in forest and 
water management activities. Both the Forest Service and EPA have community 
development programs3. The agencies definitely appear to be learning how to involve 
communities in conservation. However, that both RCA and CBEP received funding cutbacks 
in 1999 and 2000 suggests the institutional opposition that exists to empowerment and 
participation. Still, citizens are increasingly concerned with developing their own capacity to 
manage the natural resources around them, precisely to increase their quality of life while 
asserting autonomy from government. (See NCSC 1999.) 
The NRCS Resource Conservation and Development (RC&D) programs, which 
facilitate local grassroots development and natural resource management, in contrast, have 
received an increased budgetary allowance over the last two years. This is a result of 
political advocacy by local RC&D organization volunteers. 
Conclusion Devolving Capacity As Well As Responsibility 
In all areas of natural resources management government has devolved 
implementation (if not complete regulatory control) of management to the local level. This 
? In the case of the Forest Service, Rural Community Action (RCA) has been responsible for 
community outreach and empowerment. In the case of EPA, the Community-Based Environmental 
Protection (CBEP) program has developed funds to encourage local links between environmental 
protection and development. 
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has been done partially for political reasons (an ideological commitment by the Reagan and 
Bush Administrations to shrink Federal Government in these areas) and practical reasons 
(recognition that non-point source pollution control must involve collaboration at the 
watershed level with local people). 
The reality of devolved implementation has led to recognition that the "human 
aspects" of water resources management must be considered. At the policy level, agency 
representatives have included all the right words: include a wide array of stakeholders 
(NRCS, 2001), participatory approach (EPA 1998), seek consensus among stakeholders 
(Donovan 2001). Yet too little of this is actually implemented at the local level. The 
problem may be that too few government agents on the ground understand the implications 
of the phrases that now appear in policy. 
Above, I have outlined the rationale and legislation behind concern about the social 
aspects in water quality protection. In the next chapter, I will provide an overview of the 
social movement and participation theories that must be considered to properly address 
community capacity to protect and enhance water quality. 
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CHAPTER 3. THEORIZING THE SOCIAL 
ASPECTS OF WATER QUALITY PROTECTION 
In this chapter I lay the theoretical groundwork for researching the social aspects of 
water quality protection. The now common phrases about the need for participatory 
approaches, stakeholder involvement, and building local consensus have their roots in a rich 
theory of social mobilization and participatory development. I integrate that literature to 
build a basis for understanding the components of community capacity for water quality 
protection. This chapter will briefly cover the growing attention to place and environment 
within the field of sociology. I summarize the new ecological theories that call for taking 
into account the varied human aspects of environmental management. A discussion of 
various social movement theories and their relationship to water quality protection follows. I 
discuss theories of participatory approaches to natural resources management. I conclude the 
chapter with a description of the advocacy coalition framework approach that I interpret to 
incorporate the major points of the other theories. 
Sociological Research, Place, the Environment, and Science 
Sociologists have long had the reputation of ignoring place-based interpretations of 
social action. The study of sociology, and indeed the study of social issues and problems, is 
often carried out through large studies that focus on particular attributes across space, often 
ignoring environmental constraints and conditions (Gieryn 2000). For instance, C. Wright 
Mills, Parsons, or even development thinkers such as Smelser, Lerner, and Rostow, saw 
social organization as preeminent, and place-based attributes (such as environmental 
conditions) as secondary at best. 
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Human exemptionalism, the notion that humans are not influenced by biophysical, 
place-based constraints (Dunlap and Catton 1994), dominated mainstream sociology until 
relatively recently. The major exception is the subfield of Human Ecology, which analyzes 
social systems borrowing heavily from the biological sciences, employing a systems 
perspective to understanding social change. Human ecologists assume the ecological context 
and changes in that context are important factors in the development of human systems 
(Hawley 1998, Micklin and Poston 1998). 
Natural science and environmental management traditionally considered ecological 
issues as distinct from social issues. Ecologists often viewed humans as negatively 
impacting pristine ecosystems, with elimination of as much human contact as possible 
viewed as the best cure for poor ecosystem health. The wilderness movement, represented 
by Ansel Adams' photographs of Yellowstone National Park and other Western wild lands, is 
built this notion (Schama 1996). In more recent years, scholars in fields of geography (e.g. 
Cosgrove 1984), landscape architure (e.g. Schama 1996), conservation biology (e.g. Walters 
1986), forestry (Dykstra and Trosper 1989), and sociology (e.g. Burch 1998) have begun to 
write about positive social systems (often traditional) for natural resources management. 
While the validity of local knowledge about ecosystem management may be well accepted 
within the arts and social sciences, translating this into the science of ecosystem management 
has involved the development of the field of adaptive ecosystem assessment and management 
(AEAM), often referred to as adaptive management (Walters 1986). This is an attempt to 
move beyond the common perceptions of ecosystem management as the development and 
implementation of particular practices. 
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Ecological Theory and Ecosystem Management 
Traditional ecological theory characterizes disturbance of ecosystems by humans as 
necessarily producing negative consequences on the steady state ecological balance 
(Christensen 1999). Ecological conservation meant developing swaths of land apart from 
society that could be returned to its 'pristine' state. Ecological scientists determine the best 
habitat for particular species (Langston 1995). 
On the other hand, for ecosystem managers, the purpose of natural resources 
management and engineering was the development of a system that would allow for 
industrial lifestyle, production, and development. This group has traditionally taken a more 
explicitly techno-scientific approach. They define human interactions with the ecosystem in 
terms of ideal or less than ideal practices. Scientific experts develop practices to improve 
ecosystem health that individuals then adopt. The human dimension of management of 
natural resources is limited to environmental education so that human actors understand the 
new innovations, are convinced of their importance, and therefore improve ecosystem 
management through implementing them. Under this paradigm, improving environmental 
management involves improving technology and creating better systems of control over 
resources and the local people using those resources. Experts and agents delivering expert 
knowledge explicitly delegitimize local knowledge as unscientific or 'lacking objectivity' 
and reject social insights as 'common sense' (Harvey 1993). 
Ecologists and ecosystem managers have traditionally formed a scientific gauntlet 
that systematically eliminates local people and local knowledge from the management 
picture. While sociologists operated on the assumption of human exemptionalism from 
biophysical conditions, ecologists and ecosystem managers operated on the assumption of 
systems that operated, or at least should operate, outside of the realm of local human 
management (Gunderson et el. 1995, Grumbine 1997). 
In the 1980s, ecologists revised the long held theoretical bases of ecology. They now 
realize that good ecosystem management does not involve achieving steady-state balance. 
Steady-state balance thinking led many ecologists to argue that ecosystems operated most 
efficiently away from human intervention, in a pristine state. An increasing body of 
geographic and anthropological literature notes that traditional societies had been part of a 
changing ecology over time. 
Revisionist theorists (such as Waters 1986) argued that ecosystem management ought 
be adaptive, rather than attempting to achieve a steady state of balance. Walters (1986) and 
others such as Gunderson et el. (1995) argued that ecological science methods could be 
applied to management of ecosystems in tandem with social science methods. This method 
of analyzing and managing natural resources, known as 'adaptive management', operates on 
the assumption that ecosystems, and the communities within those ecosystems, must be 
analyzed as both integrated and constantly changing. Rather than analyzing ecosystems as 
systems of succession, climax, and eventually stability, a growing number of ecological 
researchers look at ecosystem function. 
Ecosystems never reach stability; they function in accordance with changes in 
interactions within the systems. Ecosystem function, then, is the result of the insertion, 
adjustment, and interactions of various components within the system. Humans are not 
outsiders but are part of the system. Human actions change over time. Sustainability implies 
societies adjusting actions to maintain ecosystem integrity and function, rather than long-
term exclusion of humans from ecosystems (Christensen and Franklin 1997). Watershed 
management focuses adaptive management on hydrologie systems, which are connected 
through surface or underground water bodies such as a river, stream, pond, or lake. 
Walters (1997) argues that AEAM has been accepted in theory, but rarely applied in 
practice. He argues that this is because AEAM requires a change in natural resources 
management culture to embrace system-wide experimentation, risk taking, and negotiation of 
trade-offs. AEAM posits that management of natural resources should be a process of 
constant experimentation, and thus managers should be willing to take risks and fail as part 
of the learning process. Experimentation-based management might mean not only bringing 
differing stakeholders to the table, but accepting that local extractive management regimes 
might be better for the ecosystem than exclusionary conservation systems proposed by 
experts. This may also mean spending time negotiating among stakeholders who value 
different ecosystem management regimes that favor different species of resource benefits. 
Critical Theory 
Critical theory emerged in the 1960s, in large part out of the Frankfurt school 
(Marcuse 1964, Horkheimer 1972). Critical theory attempts to democratize the techno-
scientific paradigm of development and progress. Rather than trusting scientific experts as 
having the ultimate truth, critical theory aims to understand the underlying assumptions and 
biases of scientific thinking. Critical theorists Harvey (1993), Latour (1999), Harding 
(1998), and Kleinman (2000) all call for a change in the scientific paradigm. They challenge 
the paradigm rooted in the thinking of Francis Bacon, who asserted that the purpose of 
scientific investigation should be to achieve greater control over nature. Some of the tenets 
of Baconian knowledge are the following, 
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• Expert control systems (where professionals are necessary to make adjustments 
to technologies) 
" "Immutable mobiles" (Kloppenburg 1991), technologies designed to work 
regardless of differing natural and social conditions. 
Critical theorists call, instead, for the development of civic science (Schneider 2000). 
That approach would respect multiple forms of knowledge, specifically local knowledge, in 
natural resources management (Fuller 1993). Most of these approaches advocate a locally 
driven science as an alternative to the techno-scientific paradigm. The interaction of science 
and local knowledge at the community level is far more integrated than in Baconian 
knowledge systems. 
This dissertation contributes to ecosystem and watershed management literature by 
moving beyond the limitations and SSA of diffusion of innovations theory (Rogers 1995). 
Rather than developing practices to be diffused to residents of multiple communities, this 
research argues for better management and protection of water quality through the 
development of community capacity to understand water systems, identify problems, and 
resolve differences of opinion in water quality management and other community goals. 
This may be done through participatory processes that I will describe below. This 
research, likewise, moves beyond the critical theory that has successfully challenged the 
techno-scientific paradigm (Harvey 1993). Unlike proponents of critical theory, who would 
argue that democratizing science means paying greater attention to local knowledge instead 
of the Baconian approach (Harvey 1993), I argue that Baconian science ought to be 
combined with local knowledge in building a multi-sector coalition to protect water quality. 
The key to water quality protection at the community level is building local capacity. By 
integrating social movements, participatory approaches, stakeholder analysis, and advocacy 
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coalition framework theories, I propose a theoretical approach to explain the development of 
community capacity for long-term management of water quality. The theory is based on the 
significant work in sociology on social movements and in development of participatory 
approaches. The advocacy coalition framework provides the last, important area of concern. 
Social Movements: Hybridizing Old and New Social Movement Theories 
Social movement theory illuminates the democratization process. By examining the 
theory behind social movements, the model of local natural resource management can be 
better specified. 
Social mobilization literature provides a good frame for looking at local water quality 
protection initiatives. Indeed, as I will demonstrate below, mobilization around water quality 
could well involve elements of resource mobilization, such as framing, cognitive praxis, and 
some of the new social movement attention to public space, shared risk, and discourse-based 
approaches to problem solving. 
Local, state, and federal governments sponsor efforts to mobilize local action to 
protect the commons. This is occurring even as the state continues to play an important 
accumulation function, encouraging private exploitation of resources and exclusive 
development (Juillet et al. 1996). This dual function of the state, protection of the commons 
and facilitating capital accumulation, is an underlying theme of my case studies' analyses.1 
The dual function of the state is a fundamental tension evident in U.S. legislation, 
international agreements, and agency initiatives. While government and international 
agencies are becoming increasingly concerned about the global impacts of mismanagement 
of natural resources, they are moving away from remedies that involve direct regulation. 
This is not to say that many of the world's common areas—forests, water bodies and 
fisheries, oceans—are not regulated by national governments or international treaties, but 
rather that regulation and exclusive protection are found less in the rhetoric about 
management of natural resources2. 
As Chambers (1991) points out, the international development community is caught 
between a paradigm of a neo-Fabian agenda, providing decentralized safety nets for the poor, 
and a paradigm of neo-liberal decentralization to eliminate inefficient and oppressive state 
regulation, which may impose an undemocratic market system. En lieu of national 
regulation, which is increasingly undermined by international trade agreements, neoliberal 
interest is devolving management and regulation to the local level—at least in agency 
initiatives. The rationales range from the perception that local level management will cost 
less to evidence that locally based efforts tend to do a better job of developing management 
systems that fit the local context. The devolution movement has attempted to compensate for 
weakened state capacity brought on by economic globalization without addressing the neo-
Fabian agenda (Shuman 1994, McCormick 1999). Stiefel and Wolf (1994) have discussed 
the danger inherent in concepts like participatory development as a way of justifying 
receding state involvement in the provision of social services, safety nets, and protection of 
public goods such as the environment. 
1 In this sense, the work here has similarities to the work of state theorists such as O'Connor (1974). 
2 Whole books have been written on the history and transformation of government and international 
natural resources management (See for instance the compendium Global Environment: institutions, 
law, and policy edited by Norman Vig and Regina Axel rod, 1999). 
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Traditional Approaches to Social Movements 
In the management of natural resources participation and empowerment need to be 
understood in the context of local mobilization. State initiatives to manage and protect 
resources without heavy-handed regulation will only work if they are successful at 
encouraging supportive local movements either through providing political openings or 
through using the tools of the state to provide the resources and awareness for people to see 
their interest in natural resources protection. In many cases, while one arm of government 
encourages local action, another impedes local action to protect water resources (Lipschultz 
and Conca 1993, Sabatier and Jenkins-Smith 1999). Below, I outline perspectives on social 
movements that provide insights into local action to protect natural resources. The issues of 
empowerment, sense of place, conscientization, development of local knowledge, and 
linkages between local and non-local actors are key elements in this regard. 
While much sociological analysis of social movements focuses on political 
mobilization, protest, and revolution (old social movements), increasing attention focuses 
specifically on the environmental movement (new social movements). Increasingly the focus 
of such research is on the nexus between local communication, local action, and iterative 
processes of mobilization, negotiation, and adaptive management. Issues of power and 
protest remain important in environmental movements, as there are local, national, and 
international vested interests that oppose local control and resource protections that might 
hinder accumulation of capital. For this reason, classic social movement research provides 
an important base for this research. 
Weber's theory of political power is an important starting point. Weber wrote that 
political power derived from balancing legitimacy, on one hand, and accumulation on the 
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other. The state needs to enable the accumulation of capital for certain classes, as these 
classes often have power and (under capitalism) provide resources for the state in the form of 
economic wealth. Yet, politicians must struggle to maintain legitimacy through protection 
from outside threats and through the provision of basic public goods, such as secure borders, 
social order, and provision of education to the population. More recently, we have added 
clean air, water, and natural resources to these legitimating goods. The adequate provision of 
these goods allows the state to maintain legitimate monopoly of the use of force to maintain 
order and ultimately power. Mass social movements are the result of a crisis of legitimacy 
for the state (Weber 1922/1968). 
Marx and Engels added to this perspective, demonstrating that class-based conflict is 
an important element bringing about this change. Simmel (1908/1955) and Coser (1956) 
defined conflict as a part of social order, rather than in opposition to it. Both Simmel and 
Coser pointed out that conflict with an external party may serve an integrating function for 
society. They observed that leaders often have an interest in developing an opposition as a 
means of maintaining the social movement of society behind them. Thus these same leaders 
would have an interest in limiting conflict so that the opposition is not entirely destroyed. 
Their (now largely discredited) pluralist theory of conflict, that overlapping conflicts (race 
and class for instance) will lead to a lessening of mobilization has been replaced by resource 
mobilization theory described below (Collins 1997). 
Dahrendorf (1959) redefined Marx's theory of class conflict. Rather than economic 
class, Dahrendorf divided society into order givers (upper class) and order takers (lower 
class). This theory could then apply to the Socialist/Communist nations as well as capitalist 
countries. Dahrendorf argued that there are "three kinds of conditions for moving social 
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actors from latent to manifest intentions for action": 
1) Technical conditions: the presence of a leader and an ideology; 
2) Political conditions: sufficient political freedom in the surrounding society to 
allow groups to organize themselves; 
3) Social conditions: communication among group members, geographical 
concentration, and similar culture" (Collins 1997:15). 
Building on the third point, Eisinger (1973), in his studies of urban riots in the U.S., 
argued that social movements emerge when the dominant political system becomes 
vulnerable to challenges. This vulnerability often results from a combination of events and 
conflicts among the political elite that weaken the legitimacy of the political power structure. 
Groups seeking to foster change may use multiple tactics (including the publication of 
literature, lectures, and more violent actions) to develop a crisis of legitimacy against groups 
in power. The theory has been applied to analysis of various types of social movements, 
including environmentalists (McAdam et el. 1996, McLaughlin and Khawaja 2001 ). Tarrow 
( 1994) argues that such political openings, and the corresponding mobilization, are cyclical 
in nature. Each cycle changes the power structure. 
Tilly (1978) built on both of these theories in developing the theory of resource 
mobilization. That theory holds that revolutions and social mobilization are not the result of 
oppression and deprivation, but the availability of financial, social, and human resources and 
a conducive political opportunity structure (e.g. a government that is somewhat open and 
democratic). As evidence, Tilly's research on peasant uprisings found that they were much 
more likely among geographically concentrated, landed peasants, than among truly poor, 
landless peasants. Skocpol (1979) argued that the political opportunity structure must exist 
in the form of a weakened state for mobilization to be successful. Ski air (1997) additionally 
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argued that powerful interest groups within the state are equally likely to mobilize, and are at 
an advantage because they have greater endowments and access to resources. 
Snow et el. (1986: 464) described the process of developing a "linkage between the 
individual and social movement organization (SMO) interpretive orientations, such that some 
set of individual interests, values and beliefs and SMO activities, goals, and ideology are 
congruent and complementary." In other words, the SMO's ability to mobilize community 
members is contingent on the extent to which other institutions in society view the world in a 
similar way and see the SMO as making a positive change in the world. An important 
activity of SMOs is to distribute information and engage in educational activities that will 
bridge with other ideological frames, thus enlarging the segment of society willing to support 
the SMO's cause. 
There are interests throughout society that coalesce in different ways depending on 
the political and social dynamics. While mobilization occurs among grass-roots activists, 
other interests will also mobilize. McAdam et el. (1988) suggest the importance of linking 
mobilization at the grassroots and at the macro-context. Linkages between social movements 
and institutions and among social movements and social actors are also important. (See 
Eyerman and Jamison 1991.) Thus, social movements need to consider the strategies for 
enrollment of both local citizens and outside actors. 
Local environmental movements regularly demonstrate these concepts. (See Table 
3.1.) McLaughlin and Khawaja (2000), using a political opportunity structure frame 
(Eisinger 1973), have documented a relationship between the foundation of environmental 
organizations and the number of environmental publications (a measure of legitimization). 
Corresponding to Dahrendorf s (1959) elements of class-based mobilization, many local 
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Table 3.1: Social Movements Theories in Relation to Water Issues 
Social 
Movement 
Frame 
Author 
Application 
to Water 
Issues 
Elements of 
Class Based 
Mobilization 
Dahrendorf 
(1959) 
Movements are 
the result of 3 
conditions: 
Political 
Opportunity 
Structure 
Resource 
Mobilization 
I) 
2) 
3) 
Eisinger (1973) Tilly (1979) 
technical— 
existence of 
leader-ship 
and 
ideology; 
political 
freedom to 
organize; 
communi­
cation 
among the 
mobilizing 
community. 
Applies to water 
quality 
protection as a 
basis for 
attention to 
social capital 
and political 
context 
Social 
movements 
arise when 
there is 
vulnerability in 
the prevailing 
political power 
structures. 
Social 
movement 
organization 
may use 
education and 
other strategies 
to legitimize 
their alternative 
paradigm. 
Social 
movements 
emerge as a 
result of 
available 
leadership, 
financial, and 
other resources. 
This theory is 
pertinent to 
water quality 
movements 
both because of 
the obvious 
application of 
the need to 
secure funding 
for project 
administration 
and implemen­
tation, but also 
because of the 
need to draw on 
available local 
assets in water 
quality manage­
ment. 
Frame Analysis 
Snow et el. 
(1992) 
Social 
movements 
connect the 
issue around 
which 
mobilization is 
necessary to the 
values and 
concerns of the 
local commu­
nity. Water 
quality mobili­
zation involves 
creating frames 
(conscientiza-
tion) that 
encourage local 
action before a 
water crisis. 
Cognitive 
Praxis 
Eyerman & 
Jamison (1991 ) 
Local 
mobilization 
requires 
development of 
alternative 
knowledge 
sources and 
creating access 
to information. 
Relates to the 
importance of 
combining local 
knowledge sys­
tems to create 
alternative deci­
sion making 
frameworks that 
in turn change 
the conven­
tional scientific 
paradigm in 
water manage­
ment. 
environmental movements have extensive education campaigns to educate both children and 
the general public. This is intended to provide information about the issue, but also to foster 
local leadership. Likewise, environmental groups meet regularly to build social bonds, and 
focus on particular place-based issues. Many environmental movements are highly involved 
in the political process as a way of maintaining political space for activism (Tilly 1978). 
There is some evidence that local environmental movements that are involved in 
broader resource protection, rather than, for instance, opposition to a particular 
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environmental hazard, are more likely to expend time understanding the connection between 
national or global political/economic trends and local environmental issue (McAdam et el. 
1988). Many environmental movements petition government and the private sector for the 
resources to carry out activities aimed at improving the environment, an example of cognitive 
praxis (Eyerman and Jamison 1991). In meetings among local environmental activists, 
members are often encouraged to find and distribute information that ranges from scientific 
data about local natural resources to political and economic plans and trends. 
Environment Movements—New Social Movement Forms 
Many of studies of environmental social movements using a traditional social 
movement frame examined social movements around global environmental issues, such as 
global warming, that take place on the national political stage, rather than at the community 
level (Mertig and Dunlap 2001). Studies at the local level are usually framed as battles 
between local advocates for environmental health against supporters of the treadmill of 
production. 
Gould et el. (1996) use a series of case studies to demonstrate the difficulties in 
community mobilization to protect the environment. In their studies on efforts to protect 
wetlands in the United States, improve water quality in the Great Lakes of the United States 
and Canada, and bring about more ecologically sound waste disposal in the U.S., they find 
that local communities are faced with a national and transnational production treadmill that 
manifests itself at the local level. These locally-based treadmill proponents, with support 
from national or transnational actors, hinder sustained community based environmental 
action even when national government agencies provide support for the environmental 
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initiative. Gould et el. (1996) propose a model of environmental action that explicitly 
addresses the transnational nature of the capitalist economic growth treadmill through a 
conflict paradigm of litigation and regulation. Their model is based on local groups forming 
to protect locality, culture, and local resources from exploitation by transnational forces. 
They call for the building of local-regional-national networks to address the threat of an 
increasingly econometric, impersonal, and environmentally destructive treadmill of 
production, consumption, and growth3. 
While this call is echoed through much of the other literature on social mobilization, 
Gould et el. (1996) do not address issues of local concrete actions and the development and 
advocacy of information as an important part of the mobilization effort. The development of 
local concrete actions and information become particularly important in the mobilization of 
the community before a crisis has been identified, where the environmental damage is not 
already apparent. 
Bullard and Wright (1992) document that environmental damage, as with other 
negative impacts of U.S. society, is disproportionately placed in poor, minority areas. 
Specifically, a disturbingly high proportion of pesticide and other toxic chemical companies 
are located in areas of Louisiana and Texas that are predominantly poor and African 
American. The research by Bullard and Wright has led to significant attention being paid to 
'environmental justice', which aims to combine concerns for social justice and equality with 
concerns for environmental well being. 
Corporations and governments place toxic waste and production in areas populated 
3 This bears a great deal of resemblance to Waterman's (1999) call for a 'new social unionism' that 
involves greater linkages among union movements across borders. 
by people with the least political strength (Gould et el. 1996). Local movements, often 
mobilized by high cancer rates and other health problems, have protested pollution of natural 
resources, most often water. National programs, such as the "superfund" program, the 
Resources Conservation Recovery Act (RCRA), were established in part to remediate 
polluted areas in response to public mobilization. Many of the movements that have emerged 
to demand environmental justice have coalesced around both common environmental 
problems and common ethnic identity. For instance, protests in the "pesticide alley" in 
Louisiana focused on environmental racism, as the areas that had suffered pollution of 
drinking water were predominantly populated by African American (Bullard 1990, Schafer et 
al. 1993). Likewise, mobilization around pollution of drinking water in the San Jose 
neighborhood of Albuquerque has been the keystone for a broader movement for non-landed 
Hispanic rights in New Mexico (Schafer et al. 1993, Newton 1991). 
It is notable that most of these movements have emerged after the crisis. But crisis is 
not sufficient for mobilizing the community. Edelstein (1988) described the difficulty of 
mobilizing a mostly white, suburban population in the face of the toxic pollution of water 
quality. While Lois Gibbs succeeded in developing a movement in reaction to the Love 
Canal tragedy (Cable and Cable 1995), other similar cases have only led to common action in 
the context of legal action to address long term toxic threats to livelihood (Edelstein 1988). 
Local environmental movements involve a deep change in culture (Cable and Cable 
1995). These environmental movements constitute a profound challenge to the paradigm of 
industrial growth. These groups successfully advocated for environmental regulations to 
protect society from the excesses of industrial producers in the 1970s. These achievements 
were reversed in the 1980s with the Reagan administration and a new movement of treadmill 
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proponents. This group appealed to the working class residents who assume a link between 
industrial, free market production and democracy, as opposed to the major environmental 
groups who were mostly middle to upper class. The increasing attention to 'environmental 
justice' in the environmental community has the potential of combining the values and 
cultural change of the environmental movement with race and class consciousness. New 
social movement theories (NSM) provide a framework for understanding place-based 
environmental movements that incorporate concerns for race, class, and culture. 
New Social Movement Theories 
While the old social movement theories focused on movements where class was the 
primary vector around which movements form in opposition to the nation state, new social 
movement theory addresses place and ethnicity (sources of identity), particularly as related to 
natural capital, which is almost always place-bound. As the nation-state is delegitimized, 
there is a need for new sources of solidarity. New social movement theory shows the limits 
of traditional social movement theory in explaining new social formations. The connection 
of new social movement theories to water quality mobilization is displayed in Table 3.2. 
While traditional social movement theories described mobilization around issues of 
class and race and mobilization in opposition to threats of oppression, new social movements 
theories pay more attention to process. This attention to process goes beyond discussing 
social movement organization to discussion of the key elements around which mobilization 
occurs. Tarrow (1991) argues that much of what is contained in the European tradition of 
"new social movements" is covered elsewhere in the broader mainstream social movements 
literature. I will mention how the two are related. Yet, a brief overview of the new social 
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Table 3.2: New Social Movements Theory and Water Quality 
Social Dialogic Movements Risk Society New Associations Place Association 
Movement 
Frame 
Author Habermas (1979) Beck (1989), Melucci Melucci (1989) Tarrow (1992), 
(1989) Touraine (1992). 
Castells (1983) 
Application The key to develop­ The context of Social move­ As the role of 
to Water ment lies in the environmental crises. ments develop nation-states 
Issues establishment of class-based conflicts around issues of diminish, move­
equal dialogue are likely to be over­ ethnicity and ments emerge 
among citizens. True shadowed by resources. around common 
social progress lies in movements to Control of water perceptions of 
widening access to improve environ­ quality is related locality and place. 
decision- making mental management to larger issues of The growth of local 
power, a key to and protect key cultural solidarity watershed activism 
capacity building for environmental and power. is part of a trend in 
water quality resources, such as mobilizing around 
protection. water. culture and sense of 
place issues. 
movement scholarship4 adds to the application of social movements theory to natural 
resources issues. (See Table 3.2.) 
Kleyemeyer (1994), for instance, describes culture as an important unifying element 
for indigenous groups. This builds on Dahrendorf s ( 1959) observation about the need for 
internal group communication to move a group from latent to manifest 'interests' 
(consciousness). Mobilization could involve preservation or revitalization of language, 
customs, and local ways of knowing (civic science). Through these activities, indigenous 
communities are able to gain the community strength to assert claims for rights with national 
governments or the surrounding communities. Jackson (1989) describes how, through using 
local knowledge, the aboriginal communities of Canada were able to collaborate in insisting 
on better sewage and water delivery services from the government. More importantly, this 
41 used the Buechler and Cylke's (1997) social movements compendium, as well as Meyer and 
Tarrow (1998) to guide this overview of the literature. Kelly (2000) and Jordan (1994) were also 
helpful. 
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process allowed the Indians to demand greater autonomy in the implementation of 
development. Cultural identity and local knowledge become important resources (Tilly 
1978) for community mobilization for autonomy from the central government. 
Castells ( 1983) argues that there is increasing conflict in the definition of public 
space, leading to the development of non-class-based social movements. Community-based 
interests are mobilized around water quality and natural resources management, specifically 
in industrialized countries. Despite the urban bias to his research, there are many apparent 
applications of this work to rural, resource dependent areas. Specifically, in rural parts of the 
United States, where people tend to reject class-based associations, appealing to place 
attachment may provide a more viable frame for mobilization (Snow et el. 1986). 
Many water quality movements have arisen as both national and state environmental 
water laws are interpreted and implemented in ways that devolve control of water protection 
to the local level. This supports Touraine's (1981, 1985, and 1988) assertion that new social 
movements often arise out of the uncertainty about authority in the context of a changing role 
of the State. At the same time, calls for increasing government protection of water quality 
may potentially weaken actual local control over water quality. The state's legitimization 
crisis (Eisinger 1973, McAdam et el. 1996), is compounded by transnational economic 
initiatives that may give greater control over the water itself to the private sector. Touraine 
states that the growing capacity of social actors to construct their own knowledge sources 
empowers them to "intervene in their own functioning" and thus to remake society. That 
relates to Eyerman and Jamison's (1991) theory of cognitive praxis and provides a good lens 
for looking at water quality, natural resources management and ultimately sustainability 
movements. 
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Habermas' (1979) dialogic framework of social movement suggests the kind of social 
movement that communities will need to develop in the case of water management. 
Education, discourse and compromise among different community interests and 
representatives of the state will be essential if the movement is to be successful. Here, Van 
Vugt's (1991) demonstration of Friere's concept of literacy campaigns as empowerment 
tools can be integrated. Discourse may only begin when the local population is empowered 
to dialogue. Locating social movements between the 'system' and the 'lifeworld' provides a 
useful frame for water quality and natural resources management movements in both 
industrialized (or post-industrial) and developing nations. Mobilization around water quality 
attempts to protect a very tangible resource that is central to quality of life. It is very much 
part of the 'lifeworld'. 
Habermas ( 1979) asserts that the new social movements tend to be centered around 
issues of peace and ecology, redefining society vis-a-vis the necessity of growth. This is 
already a key component of many of the indigenous rights movements that oppose large 
water retention or agricultural expansion schemes around the world.5 The United Nations 
Development Program (UNDP) calls for a more balanced economic growth agenda that takes 
into account measures other than pure economic well-being. In many ways this is a system 
outgrowth of the new mobilization associated with the trend toward participatory 
development planning (UNDP 1995, Carmen and Gallastegui 1996, Stiefel and Wolfe 1994, 
Shuman 1994). Popular education and democratized knowledge exchange, key elements in 
the work of both Friere and Habermas, are central to the operationalization of participatory 
5 Note in particular the resistance to the Bangladesh Flood Action Plan, the Narmada Dam in India, 
the Biobio Dam in Chile, and the Three Georges Dam in China. 
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development. Rooted in both the participatory development literature and Habermas' 
dialogic approach is the concept of community change that involves explicit visioning of 
desired future states, planning, and monitoring to see how activities relate desired outcomes 
(Flora 1998b). All of these concepts become crucial in analyzing locally-based coalitions to 
protect water quality (Hart 1999). 
A key element in the success of local mobilization is the ability of local organizations 
to develop linkages with the state and private sector. While attachment to place is important, 
communities must maintain networks to the non-local government, market, civil society 
groups that provide alternatives and resources for action (Evans 1997). 
Gamson (1968) focuses on the construction of within-group trust and solidarity as a 
key to social mobilization. Gamson asserts that the movement can then utilize that trust to 
engage the other group, often the power elite. The more groups on the periphery are able to 
engage the core, the better chance they have of bridging frame alignments and transforming 
the system so that the network of obligation is extended out to the periphery. While not 
usually considered as part of the NSM literature, Gameson's work relates to the theories of 
Freire (1973) and Habermas (1979) that the empowerment of the oppressed comes through 
establishing channels for dialogue. 
Beck (1992) asserts that this engagement of the core and the periphery is easier 
around environmental issues. Using Chernobyl as a case in point, he argues that the 
empowered group in society is (at least potentially) equally at risk from many environmental 
hazards. This will lead to the development of social movements that cross the traditional 
barriers of class and race. Beck asserts that environmental hazards have thrown modern 
societies into a situation of shared risk that will require the core to be more open to 
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collaboration. Framing (Snow et al. 1986) of these issues as common to all becomes a key 
element in water quality movements. 
Melucci's (1989) work on social movements in post-industrial society is useful in the 
discussion of movement formation around water quality. He asserts that new social 
movements are in the process of constructing new social identities, relating to Snow et el. 
(1986) and Eyerman and Jamison (1991). Initial research on water quality initiatives 
indicates that as the movement progresses, water resources become an important source of 
local identity. Part of the process of mobilizing the community around water quality issues 
often involves the development of festivals or community activities that recreate identity of 
the community with the water resource. Identity is particularly relevant where the effort is 
aimed at protecting surface water (Gasteyer and Flora 1999). Interlinked movement networks 
are more effective than autonomous social movements (Melucci 1989). Successful water 
quality initiatives develop and maintain linkages to regional and national water quality 
initiatives, which provide resources, expertise and a connection to the broader resource 
issues. 
Hajer's (1995) theory of ecological modernization uses a new social movement 
approach to analyzing environmental movements. He argues that while local environmental 
movements combat distinct local problems, they contribute to resistance of a more global set 
of problems. Building on the work of Beck (1992), Hajer calls for reflexive modernization 
that attempts to address systematic and reoccurring environmental problems through a 
learning approach balancing modernization with water quality 
As demonstrated above, NSM build on many of the traditional social movement 
theories. They attempt to connect mobilization to place, culture, and knowledge systems 
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while taking into account disparate amounts of power among social groups. NSM theory 
aims to understand how movements might connect place-based struggles for water quality to 
more global issues of environmental policy. Through the advocacy coalition framework 
(Sabatier and Jenkins-Smith 1993, 1999) it is possible to analyze the linkages inherent in 
mobilization to change local resource management policy. 
Advocacy Coalition Framework Approach 
SMOs are often interested in policy change as a major tool to achieve their desired 
futures or goals. Sabatier and Jenkins-Smith (1993) provide a useful framework for 
understanding the role of competing institutions, local actors, and science in shaping natural 
resources management. They move beyond the traditional political science "iron triangle" of 
interactions between the legislative arena (congress), the administrative arena (federal 
agencies), and special interest groups. The Advocacy Coalition Framework (ACF) provides 
a frame for analyzing the development of policy coalitions aimed at better resources 
management. Sabatier and Jenkins-Smith (1993) reject the political science stage model of 
linear systems analysis, although they accepts that these actors act within the broader context 
of ecological, biological, social, and personality constraints. While the stage model looks at 
different actors and their mobilization over time, (the stages of the policy process), it lacks 
identifiable forces to drive the policy process from one stage to the next. The stage model 
focuses on policy as played out in the legislative process, neglecting the implementation 
process and the important roles of actors in the process such as local bureaucrats and pressure 
groups, and the increasing role of litigation and administrative rules in determining 
environmental outcomes. 
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Community-based ecosystem protection and management is heavily reliant on the 
development of advocacy coalitions (Sabatier and Jenkins-Smith 1999). Mobilization for 
protection of water quality will be based not only on training and collaboration, but also on 
the development of multiple institutional linkages. Sabatier and Jenkins-Smith (1993) have 
theorized how these linkages may be developed into coalitions through linking similar 
visions and causal models of ecosystem (including human) interactions. 
Through recognition that different groups of people have different cognitive models, 
information can then be marshaled to build the coalition. Community capacity to ensure 
future water quality is ensured through coalitions of state, market sector, and civil society 
actors. These actors should not be only identified as stakeholders, but as actors capable of 
forming different coalitions to address different issues within the watershed. 
Through text analysis of reports, articles and interviews, one can develop concept 
maps for the different coalitions. In addition, this process will identify the prevailing vision 
of the future and conceptual models of each of the coalition partners. By identifying the 
future vision for each party, one can then outline what parts of these visions overlap and thus 
develop an understanding not only of who is in the coalition, but also who ought to be in the 
water quality protection coalition. 
Sabatier and Jenkins-Smith (1999) analyze the San Francisco Bay water quality 
initiative using the ACF. Coalitions formed around preserving the ecological heritage of the 
Bay, including fish stocks for commercial and recreational fishers and on-shore economic 
interests. Biological scientists joined the ecological heritage and protection coalitions, who 
aligned with the fishing coalition. The technical information of the scientists was used to 
advocate for protective actions to local state and federal agency representatives, who, to 
varying degrees, eventually joined the coalition. Ultimately, without legislation, local level 
initiatives were funded by a combination of federal and state sources to curtail and monitor 
point and non-point source pollution entering the Bay. 
ACF is an iterative process that involves competing advocacy coalitions within a 
policy system. The actors within each coalition come from a variety of public and private 
institutions at local, regional, national, and sometimes international level that share a set of 
basic beliefs (policy goals, worldview, etc.) and seek to manipulate the rules, budget, or 
personnel of government institutions in order to achieve goals over time. C. Flora et al. 
(2000b) show how these coalitions are successful when they draw in actors who represent 
government, market, and civil society, rather then being concentrated in one of those sectors. 
J. Flora et al. (unpublished) demonstrate the relationship between the different sectors in the 
context of natural resources in Ecuador. Sabatier and Jenkins-Smith (1993, 1999) assert that 
policy coalitions form when there are changes external to the subsystem in socio-economic 
conditions, governing coalitions, and output from other subsystems that open up the political 
opportunity structure. Stable parameters, such as the social structure and the constitutional 
rules, are likely to impact the constraints and resources of various subsystem actors. ACF 
focuses on the process of what they call "policy oriented learning" by coalitions that share 
common beliefs and the core elements of the life and policy process. Changes in the core 
elements of public policy require the replacement of one dominant coalition by another, 
which, they hypothesize, results from changes external to the subsystem. This is 
exemplified in Figure 3.1. 
The creation, utilization, and advocacy of information play a key role in this process. 
Eyerman and Jamison's (1991) theory of cognitive praxis builds on locally generated new 
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knowledge that helps to mobilize further action within the community and in making 
linkages to outside institutions. Information development and linkages to other groups with 
similar goals to movements to protect natural resources are critical for environmental SMOs. 
Frequently, international institutions or government only yield access and control of natural 
resources when the local group links with outside groups able to generate information 
demonstrating the legitimacy of their management practices. In Brazil, indigenous groups 
over time convinced the international NGOs and development funding organizations of the 
viability of extractive management in the Amazon, through their coalitions with international 
environmental SMOs. (See Diegues 1998.) While the development and recognition of local 
knowledge and local understandings of knowledge are key ingredients to nurturing human 
relationships and a sense of place in the natural surroundings at the community level, outside 
legitimization of this knowledge is necessary for negotiation to proceed. In the Amazon, the 
recognition of the legitimization of local knowledge also provided international organizations 
with concrete examples of what they strongly expected was happening, allowing them the 
legitimacy to advocate for changes in policy at the international level. 
Community mobilization for water quality protection will be different in many ways 
from the combative mobilization depicted by Gould et el. (1996). Community capacity to 
protect water quality is the result of local social movements that build multi-scale and multi-
sector coalitions, which build on the prevailing sense of place, values, and cognitive models. 
As I will describe below, these develop through participatory approaches to natural resources 
management. 
58 
Constraints 
Subsystem 
Resources 
Actors 
And 
Of 
External (Systems) 
Events 
1. Changes in 
socio-economic 
conditions 
2. Changes in 
systematic 
governing 
coalition 
3. Policy decisions 
and impacts 
from other 
subsystems 
Relatively Stable 
Parameters 
1. Basic Attributes 
of the problem 
area 
2. Basic distribution 
of natural 
resources 
3. Fundamental 
socio-cultural 
values and social 
structure 
4. Basic 
constitutional 
structure (rules) 
POLICY SUBSYSTEM 
Coalition A Policy Coalition B 
Brokers 
a. Policy beliefs 
b. Resources 
1 
Strategy A1 
re guidance 
instruments 
a. Policy beliefs 
b. Resources 
I 
Strategy BI 
re guidance 
instruments 
/ 
Decisions by 
Sovereigns 
Institutional Rules, Resource 
Allocations, and Appointments 
^ Policy Outputs • 
"4 Policy Impacts • 
Figure 3.1: 1988 Diagram of the Advocacy Coalition Framework (Sabatier and Jenkins-Smith 
1999:121) 
Theories of Participation 
Many studies have looked at the trend toward participatory development and local 
empowerment at least in part from a social movements perspective (Stiefel and Wolfe 1994, 
Shuman 1994, Slocum et el. 1995). Allen (1997), for instance, argues that for watershed 
management projects to be successful, they must involve local management and systems that 
allow co-learning. Effective coalitions among stakeholders in a given watershed must 
develop indicators and feedback mechanisms that are derived collaboratively, rather than 
through expert-driven systems. This must necessarily involve participatory research and 
monitoring systems that will provide ordinary citizens with the decision making tools for 
constant adaptation and input into the coalition (Thompson and Guijit 1999). However, 
Rhodes et al. (1999) argue, based on watershed management research in the agricultural 
Midwestern United States, that simple requirements for participation will be insufficient to 
produce successful participatory management programs. Rhodes et al. conclude that 
participatory management of natural resources must involve agency representatives working 
with residents in the local context to jointly develop and conceptualize ecological evidence. 
This will necessitate greater investment of time by involving organizations and agencies in 
collaborative learning and monitoring. 
Pretty and Chambers (1994) developed a continuum of types of participation ranging 
from ritual (passive participation) to authentic. (See Table 3.3.) Ritual participation is when 
agencies will set up a meeting to inform citizens about a proposed action. This is the most 
common form of participation. More authentic participation is identified as "self-
mobilization," where the citizens are the actual drivers of the project. 
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Table 3.3: Participation Continuum: From Ritual to Authentic (Pretty and Chambers 1994, 
as cited in Seaman 1998, p. 40) 
Typology Characteristics of Each Type of Participation 
1. Passive 
participation 
People participate by receiving information from agencies about what is 
going to happen or has already happened. It is a unilateral 
announcement by agencies without public input. 
2. Participation by 
giving information 
People participate by answering questions posed by researchers using 
questionnaire surveys or similar approaches. People do not have the 
opportunity to influence proceedings. 
3. Participation by 
consultation 
People participate by being consulted, and external agents listen to 
views. This process does not necessarily concede any share in decision­
making, and professionals are under no obligation to incorporate 
people's views into their plans. 
4. Participation for 
material incentives 
People participate by receiving material incentives to implement actions 
central authorities identify. It is very common to see this called 
participation, yet people have no stake in prolonging activities when the 
incentives end unless the activity makes economic sense or meets other 
landowner needs. Cost-sharing may improve prolonged activity because 
of personal investment. 
5. Functional 
participation 
People participate by forming groups to meet predetermined objectives 
related to the project. These institutions tend to be dependent on external 
initiators and facilitators, but many become self-reliant. 
6. Interactive 
participation 
People participate in joint analysis, which leads to action plans and the 
formation of new local institutions or the strengthening of existing ones. 
These groups take control over local decisions; thus people have a stake 
in maintaining initiatives, structures and practices. 
7. Self-mobilization People participate by taking initiative to change systems independent of 
external institutions. They develop contracts with external institutions 
for resources and technical advice they need, but retain control over how 
the resources are used. 
In some cases, the capacity to protect natural resources will be confrontational, as it 
will infringe upon freedom of action rights to use of private property by certain individuals 
(often part of an elite) in the community. Multiple community stakeholders, however, may 
coalesce to develop management plans and change actions of residents (Bosch et al. 1996, 
Stiefel and Wolf 1994). 
The North Central Regional Center for Rural Development carried out a meta-
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analysis of participatory approaches to determine the common elements in that should be 
considered in drinking water protection cases (Flora et el. 2000b). The analysis documents 
the various trends in participatory approaches. These include participatory rural appraisal 
(Chambers et al. 1989), community based natural resources management (CBEM) 
(Barnstable 2001), and action research (Brown 1993). The meta-analysis points out the 
differences in both the applied and theoretical approaches to participatory research and 
resources management. 
[Participatory approaches have been distinguished as either Participatory Research or 
Action Research (Brown 1993). Action Research is more typical of the United States 
and Europe. It focuses on the freedom of the individual to make choices and act on 
those choices (individual agency), analyzing the problem and finding a solution rather 
than addressing the broader structural issues (Eldon and Chisholm 1993). Citizens 
participate in developing the solution to a problem, such as significant sedimentation 
of a stream, and then work with an outside researcher or development agent to jointly 
develop erosion control structures and practices in their community (see, for instance, 
www.waterquality.iastate.edu/~bearcreek/). While this process solves the immediate 
problem, it does not necessarily build the long-term community capacity to address 
new problems in the future. 
Participatory Research is more rooted in the liberation struggles for local 
people in the global South, though it is increasingly utilized in the United States with 
disadvantaged communities. It is heavily based on the work of Paolo Freire ( 1970, 
1973), Fals-Borda (1984), Rahman (1993), and Tandon (1981). Conscientization and 
empowerment are parts of the goals of research (Brown, 1993). The aim is to 
empower local people with the skills and abilities to address the larger structural 
issues through addressing local concerns. For instance, as farmers collaborate to 
teach each other techniques in rotational grazing, they may be emboldened to begin 
address the larger questions of why so little of the state research dollars are spent on 
sustainable agricultural technologies (Hassenein and Kloppenburg 1995, Kroma 
1999), (Flora, C„ et el. 2000[b]: 4-5). 
The focus on empowerment and capacity building at the local level in developing 
countries is at least in part because they lack the resources to carry out expert-based 
development initiatives. Local people have to be responsible for the analysis, maintenance, 
and upkeep of development systems. As a result, far more emphasis is placed on the 
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utilization of local knowledge and helping communities develop indigenous leadership in the 
management of international development efforts. Local knowledge and indigenous 
leadership principles from developing countries have been incorporated into research and 
(especially alternative) development initiatives in the United States and Europe. For 
instance, Illinois Cooperative Extension uses participatory rural appraisal to develop a 
farmer-based stakeholder approach to water quality protection in central Illinois (Salamon et 
al. 1998). Likewise, The Land Stewardship Project in Minnesota employs many of the same 
local monitoring techniques used in developing country initiatives in strengthening the local 
knowledge systems around alternative farming practices (LSP 2001). 
Too often participatory approaches are employed to add validity to research or simply 
to secure greater buy-in to already conceived development initiatives. These can be termed 
extractive approaches. Non-extractive research develops local capacity through legitimizing 
local knowledge of the context and encouraging the management project to link to a broader 
community vision. Local people are legitimized as experts and development agents see 
themselves merely as technical consultants (Chambers 1983, Savory 1989/1999, Bosch et al. 
1996). With this in mind, a survey of the applied and theoretical approaches to participation 
revealed eleven important elements (Flora, C. et al. 2000b: 10). These are the following: 
1 ) Seeks to involve diverse perspectives. 
A wide range of stakeholders are identified and participate in dialogue about water 
management. Conventional natural resource management consulted scientists, managers, 
and those landowners in positions of authority (Soil and Water Conservation District 
(SWCD) board members, for instance). This provides a narrow range of options that 
often pits environmental quality against production and economic wellbeing. As long as 
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the perspectives voiced in addressing the issue are only those of a particular sector (class, 
ethnic group, industry, occupation), development of alternatives is not likely to occur, 
and other voices, which may present less stark alternatives, are excluded from the 
discussion. By seeking perspectives of those who have not conventionally participated in 
decision making, the community may develop options that will allow for solutions that 
serve multiple interests, rather then trading off one for the other. Several of the new 
social movements stress moving beyond traditional divisions and hierarchies through 
discourse and dialogue. (See Freire 1970, Chambers 1983, Habermas 1979.) 
2) Use of facilitator. 
If the water quality movement is to involve multiple groups, it will be important to 
have someone from outside the community or a local person viewed as a neutral, trained 
in facilitation techniques to make sure that dialogue is not stifled by existing local 
hierarchies, prejudices, and perceived conflicting positions. 
3) Visioning and Determination of Desirable Outcomes. 
Part of the process of empowering communities to approach development and 
management as a long term learning process is rooted in encouraging communities to 
think of desired outcomes, rather than about outputs. This recalls the work of Snow et el. 
( 1992) on the importance of framing the ideal outcome of a movement. Conventional 
development has been based on the construction of outputs, the physical results of 
activities in the form of infrastructure and events. For instance, the attempts to alleviate 
poverty in the 1960s often involved the construction of infrastructure such as roads and 
sewer systems. While these outputs produced countable products for the dollars spent, 
they often did little to change the social structures in persistently poor communities that 
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kept poor people marginal, disenfranchised, and poor. A visioning process that helps the 
various actors in the community to develop common goals and desirable outcomes is a 
key part of successful water quality projects. By deciding on desirable outcomes as a 
first stage of the project, activities can be designed, evaluated, and amended according to 
those outcomes, so that they lead toward achieving project goals (Engel 1997, Flora 
1998). 
4) Systematic learning. 
Participatory resource management is often an ongoing process that values constant 
learning and adaptation to new insights and constantly changing conditions. Communities 
develop processes for understanding the local economic, social, and natural system and 
analyzing how actions and policies impact that system. By establishing processes that 
encourage constant learning—information gathering, reflection, action, information 
gathering, reflection, action, etc.—and adaptation, communities debunk for themselves 
the myth of the silver bullet that will solve its problems in perpetuity. They are more 
likely to decide to take actions to address issues identified as important, and develop a 
systematic approach measuring the impacts of those actions or progress toward goals. 
Natural resource management under these conditions empowers communities to improve 
their quality of life through better investments in their natural resources. Through 
developing a systematic learning approach, community members potentially develop the 
tools for ongoing analysis in the management of natural resources, rather than having to 
depend on outside experts (Pretty and Chambers 1994, Guijt and Thompson 1999, Innes 
and Booher 1999). Eyerman and Jamison's (1991) theory of cognitive praxis 
substantiates the importance of this element. 
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5) Context specificity. 
Conventional natural resource management often presents technologies and methods 
that can be applied in many places simultaneously. Examples of this are the agricultural 
technologies, such as hybrid seeds, that were widely distributed to farmers as 
improvements with relatively little adaptation to the local ecological, economic, and 
social context. While these technologies created some improvements in quality of life for 
some farmers, they also contributed to ecological and social problems (Hazell 1991, 
Pretty 1995, Allen and Bosch 2001). Participatory approaches often emerge out of an 
effort to create development tools that are much more rooted in the local context. 
Communities carry out activities, such as transect walks, where selected community 
residents walk across the various ecosystems and microclimates of their community or 
farm, to understand the ecological/environmental, social, and economic aspects that make 
up their community. Community members experts together identify issues, propose 
solutions, and evaluate actions based on an understanding of the local context. Outside 
technology may be brought in, but it is adopted based on, rather than in spite of, the local 
context (Savory 1989, Pretty and Chambers 1994). Context specificity is supported by 
Snow, et al.'s (1992) theory of frame analysis, as it establishes the local frame for the 
water quality movement and the place-based movement theories of Touraine (1992) and 
Castells (1983). 
6) Group inquiry. 
Group inquiry is supported by the dialogic movements analyzed by Habermas (1979) 
and the formation of linkages among social movement actors (McAdam, et al. 1988). 
Group inquiry involves an open process where community members meet and identify 
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the major issues of concern, determine and mutually agree upon the facts about the 
concern, and use existing community assets to begin a process of identifying possible 
solutions for those concerns. Numerous methodologies, such as the development of 
cognitive maps, have been developed to facilitate group inquiry into problems and 
possible solutions. External agents can provide technical and scientific knowledge, but 
also can provide an essential outsider's view that will illuminate certain factors or 
patterns in the community. They can provide alternatives to the local assumptions about 
how to manage natural resources, and socioeconomic system options. (See Slim and 
Thompson 1995, and Rocheleau 1994.) 
7) Sustained learning and reflection. 
Participatory development involves constant experimentation and assessment of both 
actions and assumptions. By establishing a process that involves continuous planning, 
monitoring, assessment and reflection, the community can begin to address the (possibly 
incorrect) underlying assumptions of different groups and individuals about water quality 
management (Thompson and Guijt 1999). This process element if carried out should 
increase understanding both of the water system and of the positions of others in the 
coalition. This relates to cognitive praxis in its emphasis on learning and action 
(Eyerman and Jamison 1991). 
8) Monitoring. 
A number of the elements of participatory approaches mentioned above (such as 
systematic learning, sustained learning and action, group inquiry, and outcomes) are 
linked to the development of a community monitoring system. Eyerman and Jamison's 
(1991) cognitive praxis theorizes the importance of local monitoring systems. 
Practitioners and academics are increasingly developing monitoring systems that are 
applicable at the community level. Monitoring depends on the community agreeing on 
social, economic, and environmental goals and desirable outcomes of activities. These 
negotiated outcomes are generally built from a community visioning process, often 
present in strategic plans. Based on these, the community can then participate in a process 
of developing indicators and then a framework for monitoring the community's activities 
to assess whether the activities and outputs of those activities lead toward the desired 
outcomes. Whether the monitoring is done using indicators developed locally or 
indicators available through academic or agency databases depends on the availability of 
appropriate information, how that information is going to be distributed, and the purpose 
of monitoring. For some communities, local indicators, such as a wade-in systematically 
done on an annual basis to check turbidity of a lake, are more effective in spurring action 
then scientific indicators in encouraging community action. (See Gasteyer and Flora 
2000.) Other contexts (such as large urban areas) require the legitimacy of monitoring 
using scientifically accepted indicators (Hart 1999, Innes and Booher 1999, Innes 1996, 
Flora 1998b, Andrews 1996). 
9) Evaluation. 
Often participatory approaches involve evaluation both by end users and researchers 
or technical managers of the development or management initiative. This allows 
community members to voice an opinion about the initiative, whether it accomplished 
anything important for the community, and what would make the process more useful in 
the future. Comparing the community and outside agents' perspectives on the project 
may also illuminate differences in perception and lead to better interactions between 
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these groups in the future (Guijt and Thompson 1999, Slim and Thompson 1995). 
10) Participatory Contract. 
A participatory contract ensures that the rights and responsibilities of community 
members, researchers and outside managers are transparent and explicit. All members of 
the initiative sign an agreement that states clearly what they will do and what they expect 
to receive in return for their efforts. The contract also specifies how and when each party 
is empowered to break the agreement. In this way expectations of how the process will 
proceed are clear from the beginning of the initiative (Pretty 1995). Gamison's (1968) 
recognition of the importance of protocols of action and relationships supports the 
negotiation of such contracts. 
11 ) Facilitating Technical/Financial Assistance. 
Communities often lack the technical and financial resources to manage water quality 
problems alone. Outside agents brought in at the behest of the community to assist in 
particular components of the water quality movement can help in providing technical 
expertise and resources. The perceived legitimacy of information and processes provided 
by these agents can potentially move an initiative past initial disputes about the existence 
of a problem. The need for outside legitimizing technical agents relates to McAdam, et 
al. (1988) and Dahrendorf (1959) who refer to conditions for mobilization, which assert 
the importance of communication among the mobilizing community. 
These elements, when operationalized, can indicate the process used in a given community 
development initiative. Combined with social movement theories that relate to context and 
process, they provide a frame for understanding community organization to protect water 
quality. 
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Social Movements, Politics, Participation, and Water Management 
Water quality protection can succeed or fail based on social mobilization and citizen 
participation. Social movements, ACF, and participatory approaches literature contributes to 
our understanding of place-based efforts to protect water quality. As natural resources 
scientists and managers have raised the importance of including social issues, social 
scientists have become more precise in documenting them. 
I assert is that water quality protection relates to the development of community 
capacity, rather than the adoption of practices (Rogers 1995). Adaptive (experimental) 
management as described by Walters (1986) and Gunderson, et al. (1995) supports my 
reflections of the diffusions of innovations model. Social movements, ACF, and 
participatory approaches provide the tools for understanding the creation of community 
capacity and its mobilization to support water quality protection. 
While all the social movement theories cited above inform our understanding of water 
quality mobilization, I draw particularly on the following theories: 
• Dahrendorf s (1959) elements for moving from latent to manifest interest 
(consciousness). While I am not writing about class-based mobilization, Dahrendorf s 
technical, political, and social conditions for mobilization and conflict are applicable here 
as well. 
• Political opportunity structure asa key component for understanding the timing of 
community mobilization around water quality (Eisinger's 1973, McAdam et al. 1996). 
• Eyerman and Jamison's (1991) cognitive praxis provides a guiding theory for 
understanding the importance of linking social movements and the role of knowledge 
creation in building coalitions. 
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• The place-based new social movement theories of Touraine (1992) and Castells (1983) 
provide a useful framework for understanding the biophysical elements around which 
new associations form as part of the movement to protect water quality in a given locality 
(Melucci 1989). 
• Hajer (1995) provides a framework for understanding how individual water quality 
movements are part of a larger sustainability movement to challenge the global market-
based paradigm of development. 
• The dialogic framework of Habermas (1979) and the empowerment through learning 
approaches of Van Vugt (1991) and Freire (1973) provide the background for attention to 
the participatory approaches. 
• The ACF (Sabatier and Jenkins-Smith 1999) provides a framework for understanding the 
development of coalitions that impact the local and national policy process. 
• The elements of participation provide a basis for linking the mobilization process and the 
extent to which a given water quality initiative impacts water quality issues. 
Key issues in effective water quality protection include the development of 
community capacity, the development of a coalition, and the availability or development of 
information for decision-making. These key elements are related. The next chapter lays out 
a typology of water quality protection cases and describes a model for understanding water 
quality protection that incorporates the theoretical approaches mentioned above. 
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CHAPTER 4. MODELING COMMUNITY-BASED 
WATER QUALITY PROTECTION 
In the last chapter, I provided an overview of the key theories for understanding water 
quality protection movements. Building on those theories I will provide an overview of the 
elements that contribute to a model for understanding water quality initiatives. 
Key Elements of Movements to Protect Water Quality 
Empowerment is a key concept explaining local capacity for long-term initiatives to 
protect water quality. Participatory approaches are an important part of empowerment. I 
have summarized above the elements identified by participatory development scholars. I 
hypothesize that the extent to which these are employed will be positively related to the 
development of local capacity for long term drinking water protection. As will be clear from 
the three case studies (chapters 8, 9, and 10), the social, political, and ecological conditions 
that lead to water quality protection are constantly changing. Water quality protection 
initiatives must incorporate constant change and innovation by building local capacity. 
The formation of coalitions will be impacted by the extent to which communities 
have access to or are able to create information. Not only do community members need 
access to scientific information, there is a documented relationship between respect for 
locally generated information and the success of coalitions established to protect water 
quality (Barnstable 2001). Local groups utilize expert-generated information, but fit that 
information into an existing cognitive model of the world. That cognitive model yields other 
forms of evidence. Thus, the role of science, negotiated evidence, and its relationship to 
political considerations is critical in water quality protection. Science must be advocated, but 
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must be combined with respect for the validity of local knowledge. Both old and new social 
movement theories and critical theories emphasize participation of social groups previously 
excluded from normal decision making. 
From a theoretical standpoint, the protection of water quality involves a combination 
of approaches. Pretty and Chambers (1994), and, more recently, Thompson and Guijit 
(1999), emphasize the importance of authentic participation by local residents in water 
quality protection efforts. They posit that participation will ensure that the community is in a 
position to develop the capacity to adapt to ecosystem and other changes over time, enabling 
long-term protection of water quality. If this hypothesis is correct, then we may expect that 
successful projects will involve a reversal of the traditional professional relationship with 
citizens. Rather than Department of Natural Resources (DNR) agents announcing planned 
activities and presenting citizens with information, we would expect to see citizens taking the 
initiative and the DNR agents and citizens exchanging information about water quality 
(Chambers 1983). Protection of water quality requires building a movement at the local level 
to marshal the political forces for addressing broader issues of planning and infrastructure. 
Innes (1998) argues that a collaborative learning approach should be applied to 
building community level consensus about visioning and planning. Through co-learning, 
members of the community can come to a collective understanding about the issues, assets 
and problems that exist. The community can further agree on actions that they hope will 
move them toward their desired future state. Innes' ( 1996) earlier research shows the 
importance of agreement on general principles rather than specific actions and on the 
development of indicators that measure the progress of actions toward those outcomes 
outlined in the general principles. 
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These activities must involve synergy with the existing hydrologie cycle. It is here 
that Eyerman and Jamison's (1991) notion of cognitive praxis is useful. Eyerman and 
Jamison posit that local experimentation and knowledge development are key to the 
development of locally-based social movements that are nested in the bio-physical context. 
Use of information is a key tool for those working locally to mobilize the community. Such 
information must be both scientific and social in nature to develop a base of understanding 
from different members of the community. It is here that the social movements research 
intersects with the growing sustainable community indicators literature (Besleme 1997). 
Hassanein and Kloppenburg (1995) and Kroma (1999) demonstrate how the 
development of alternative systems of knowledge exchange for rotational grazers and 
sustainable agriculture farmers have both strengthened and legitimized these movements. In 
both cases, by developing alternative systems of applied scientific knowledge creation and 
distribution, the movements have been able to reframe rotational grazing and sustainable 
agriculture as legitimate alternatives to conventional industrial agricultural systems that are 
based on systematic experimentation and innovation over time. These are examples of the 
salience of Eyerman and Jamison's (1991) cognitive praxis. Developing knowledge systems 
that are based on local knowledge and experience strengthens the coalition and provides it 
with legitimacy. Use of evidence, attached to prevailing local knowledge and cognitive 
models, is one way to build coalitions of support for protecting resources, particularly water 
quality. 
Water quality initiatives must go beyond a narrow definition of water quality. 
Indeed, water quality must be related to broader issues of development planning and overall 
community sustainability (Perry and Vanderklein 1996). The implications of this are that 
coalition building will be an important part of the water quality protection effort. The 
advocacy coalition framework of Sabatier and Jenkins-Smith (1993) provides a useful frame 
for understanding how coalitions form around water issues. An important part of this theory 
is that information becomes a key component in the building of coalitions. Relatedly, the 
sometimes contradictory roles of the state are important. Different federal and state agencies 
may well encourage actions at the local level that work at cross-purposes. For instance, the 
Department of Transportation might carry out highway development, completely undoing the 
surface source water protection by a given state's DNR. Each of these agencies acts with the 
support of citizen coalitions that come from the market and civil society sectors. The state 
may also provide the financial resources or regulations that will influence community level 
interest and ability to protect water quality. Kaufmann (1997) talks about the importance of 
the state in setting the context for local participation. In the cases of Haiti and other 
developing countries in Kaufmann's edited volume, the state's impact is exemplified both 
through the existence and non-existence of development agents through police and other 
forces that may restrict action of civil society. 
Likewise businesses and chambers of commerce at the local level may either be 
important allies within the coalition or hindrances to the protection of water quality. Using 
the framework provided in Sabatier and Jenkins-Smith (1993), and specified by C. Flora et 
al. (2000) and J. Flora et al. (unpublished), it will be important to map market, government, 
and civil society sector coalition partners and opponents in each community to better 
understand coalition dynamics at the local level. 
I am interested in three components of mobilization around water quality. 
1 ) The specific elements of participatory processes that develop local capacity for long 
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term natural resources (specifically water quality) management (Pretty and Chambers 
1994). 
2) The impacts of activities by the government (at the national, state or local level) and 
other actors in providing incentives and constraints for action at the community level. 
3) The contribution of different kinds of information to mobilization and the formation 
of advocacy coalitions. 
Based on the theory of adaptive management (Walters 1986, Gunderson, Rolling, and 
Light 1995), I start from the assumption that water quality will be protected over time 
through collective action and constant assessment and adjustment. Whole systems 
management acknowledges that ecosystems change as a result of multiple inputs over time. 
Human management of a given ecosystem does not happen in isolation from other human 
activities. Likewise, water quality is the result of multiple actions by humans and non-
humans in the ecosystem. Changes in action will change the state of ecosystem health, and 
thus water quality. Water quality protection requires building coalitions that advocate for 
actions by the federal government, state government, local governments, and citizens, 
including actions that may constrain or regulate the private sector. These coalitions will be 
based around the production of scientific and experiential evidence and conceptualizations of 
how the world works. 
Respect for local knowledge may be seen as one of the important strategies for 
mobilizing community action to protect water quality. Water professionals often assert that 
community mobilization around water quality emerges as a result of a perceived crisis. The 
social movement literature (Edelstein 1988, Erickson 1994) demonstrates that the crisis in 
and of itself does not lead to mobilization. Community mobilization is the result of 
intentional mobilization efforts that frame water issues in the context of larger quality of life 
and local development concerns. It is here that the social movement theories of frame 
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analysis and cognitive praxis, along with the new social movement emphasis on shared risk 
and place attachment provide a useful frame for understanding how communities are 
mobilized around these issues. The sustainable community indicators work is key here. 
Community capacity for long-term protection of water quality will involve employing a 
development process that is grounded in participatory approaches of joint learning systems, 
goals, outcomes, and monitoring and evaluation systems to make sure that actions move the 
community toward those goals. 
The sustainable community and community success literatures show that community 
based ecosystem protection and management must address the multiple outcomes of social 
well-being, ecosystem integrity, and economic vitality. Balance between different aspects of 
development (referred to hereafter as capitals) is key. Any given initiative to protect 
ecosystem integrity must be linked with efforts to build a desirable community and vibrant 
economy (Hart 1999). Resource protection must be based on building capacity in the 
following forms. 
• human capital—health, education and training; 
• social capital—improved relationships, trust, and reciprocity, expanded 
communication and linkages inside and outside the community; 
• financial capital—the financial and physical infrastructure resources available to 
the community; and 
• natural capital—healthy ecosytems with multiple community benefits (Flora et 
el. 1999). 
These four community capitals provide a framework for devleoping indicators to 
analyze water quality protection initiatives. My earlier research on these initiatives 
contributed to the development of a typology. 
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A Typology of Water Quality Protection Initiatives 
My preliminary research (Gasteyer and Flora 2001) indicates that water quality 
initiatives have tended to fall into three broad categories in terms of whether these 
participatory approaches are employed. Our research to date has yielded a typology of 
community-based water protection initiatives, 
1. Top-down or government-driven, 
2. Crisis-response initiative, and 
3. Bottom-up or community-driven. 
We based this categorization on the context and process used to carry out the initiative. As 
will be clear from the case studies in Chapters 6-8, initiatives change as they develop. This 
has implications for the success of the initiative. 
A) Government initiatives are represented by the initiatives undertaken by 
governments to provide drinking water, irrigation and control flooding with impoundments, 
dams, and tube or bore-hole wells to encourage production and settlement by their citizens 
(Nadeau 1974. Gasteyer and Flora 2001). While civil society has been an essential part of 
this through their support for the agencies that carry out these activities, water supply and 
management have been seen as technical endeavors (Pierce and Doerksen 1976). In most 
cases, local citizens have not been empowered to make decisions about maintenance or 
protection of water quality. The initiatives have often been top-down and sometimes 
coercive in nature, based on practices presumed to conserve soil and protect water from the 
deleterious effects of agriculture and development (Pretty and Shah 1999). 
Because of the technical tradition of water supply and management and budgeting 
that sets timelines that are too short for adequate participation, many water quality protection 
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initiatives in the U.S. are government driven. They tend not to draw on citizen input. The 
major elements of these kinds of initiatives are 
1. Agency/municipal representatives identify the problem; 
2. Legislatures or local government responds by allocating government funds; 
3. Government agents develop and then present plans and projects to citizen 
groups—sometimes involving citizen-groups in monitoring, but not decision 
making. 
4. Actions are based on 'sound science' but not local knowledge. 
The advantage of this type of initiative is that it has potential of being quickly implemented, 
often with technical accuracy. The disadvantage is that the coalition in favor of the initiative 
may be weak unless there is an existing water crisis. Thus resistance can occur and system 
maintenance can be minimal. Other activities or agendas may take precedence for 
community members. 
B) The crisis response initiative. Community mobilization around water quality 
protection is often spurred by crisis rather than foresight. The failure to adequately address 
water quality protection concerns can lead, in the worst case scenario, to sickness or death of 
members of a community due to water contamination. The most famous case of this was in 
Milwaukee, Wisconsin in 19941. (See NRC 1998: 82.) It may also lead to revelations 
following EPA or state agency statements of findings about contaminants in drinking water. 
In either case, there is a familiar pattern to reaction to crisis that is outlined below 
1. Water quality crisis leads to call from civic groups/media for government action 
to protect water; 
' In November/December, 1993, Milwaukee's water supply suffered an outbreak o f  Cryptosporidium. The 
outbreak lead to more than 100 deaths and the hospitalization of thousands. It is one of the factors that led to 
the overwhelming passage of the reauthorization of the Safe Drinking Water Act with amendments in 
1995/1996. 
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2. Government provides emergency financial resources (often diverted from other 
areas of need) to protect water and respond to crisis; 
3. Scientists identify the problem, media report the crisis, and citizens involve 
themselves through protest/confrontation. Often a main culprit is identified. 
Advantages of this type of initiative are increased awareness of water quality at the 
community level, increased interest in identifying and remediating pollution sources and 
cracks in the monitoring and oversight network, and immediate investment of government 
financial resources in water quality protection. Disadvantages are a potentially weak long-
term coalition. Focused on the immediate crisis, the coalition dissipates once the crisis is 
past. There is then a potential backlash from those who feel unfairly or disproportionally 
fingered with the blame for the crisis. 
C) Community led initiative. Community based initiatives involve actors at multiple 
levels of government, civil society, and the private sector. Local leadership and decision­
making distinguish these types of initiatives. Governments, outside nongovernmental 
organizations (NGOs), and outside market sector organizations provide technical and 
political support, but do not drive the process. Local activists make the decisions about the 
process, often expanding the goals of the initiative and thus the planned activities beyond 
water quality to meet other needs or desires in the community. 
Local government, state or federal agencies, or organizations from outside the 
community may provide the initial impetus, but local activists and leaders drive the initiative 
process. While it may take longer at the beginning, community-based initiatives are likely to 
have greater success in building a broad local coalition, as the case study in Chapter 7 
indicates. Some of the key elements in community-based initiatives are outlined below. 
1. Community members identify water quality as potential problem. 
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2. Local organization investigates the problem, develops a vision, proposes actions 
and monitors actions; 
3. Alliances with regional or national organizations to secure initial technical and 
financial resources for action; 
4. Dialogue among community organization members, government, and others; 
5. Citizens advocate that government take actions. 
The advantage of this type of initiative is a strong, positively oriented coalition and improved 
community understanding of the initiative. The disadvantages are that it takes longer to 
implement and government agencies are often not flexible enough to appropriately respond. 
The case studies (chapters 8-10) exemplify the first and last of these approaches. I 
have also analyzed 50 cases, which together include each of the categories above. Through 
quantitative analysis, I will demonstrate the importance of employing process elements to 
analyze water management. 
Modeling Community Based Water Quality Protection 
The following are an assumption and three research questions that I will investigate 
through the case studies: 
• Assumption 1: Community water quality protection may be understood by looking at the 
socio-economic and biophysical context, the social mobilization and participation 
process, and at impacts such as improved water quality, planning, and community 
participation in and support for the initiative to protect water quality. 
• Question 1: What are the elements that build the local capacity for water quality 
protection? 
* Question 2a: Through more in-depth research, it is possible to understand how coalitions 
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form as a result of internal community participatory processes, in reaction to external 
events, and linkages to groups with shared values outside the community? Ideally, 
coalitions will involve local, regional, state, and national actors from government, 
market, and civil society sectors. 
• Question 2b: Will this diverse coalition create more opportunities to build the local 
political, social, and economic capacity to protect water quality? 
These questions will provide the framework for sub-hypotheses that are based on 
particular understandings of community development. In light of these research questions, I 
will analyze the case studies by looking at the context, process, and impacts of natural 
resources management, specifically water quality protection. (See Figure 4.1.) I focus as 
well on the formation of coalitions as outlined in the amended ACF model above (Figure 
3.1). In addition to looking at the formation of coalitions, I use a model to look at the 
relationship of social and biophysical context, to process, and impact of the initiative. (See 
Figure 4.1.) I have worked with the research staff at NCRCRD to develop 13 indicators of 
context, 11 of process, and eight indicators that fall into five impact categories. 
Schematically, these indicators are used to test a model described below in which the 
social and biophysical context is related to particular impacts mitigated by process. In other 
words, the processes of social organization will determine the development of social 
capacity. The selection of these options, in turn, leads to social and biophysical impacts. 
Those impacts may be outputs (number of trees planted or meetings held as a result of 
initiative activities) or outcomes (improved ecosystem function, water quality, and local 
capacity to monitor and adjust actions). This, in turn, creates a new context. The model is 
presented below in Figure 4.1. 
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Processes 
(expert or local) Context 
Context Specificity 
Evaluation 
Facili tating External Agents 
Group Inquiry 
Involving Diverse Perspectives 
Monitoring 
Outcomes 
Sustained Learning and Action 
Systematic Learning Approach 
Use of Facili tator 
Human capital 
Social capital 
Natural capital 
Financial capital 
Built capital 
Impacts 
Increased knowledge of natural systems 
Increased knowledge of local watershed 
Increased diversity in municipal decisionmaking 
Diversity of economic development options considered 
Positive natural resource protection plan implemented 
Improved ecosystem health 
Figure 4.1: Context, Process, and Impact of Water Quality Protection 
Interactions in this model are dynamic. For instance, the context of a long history of 
crabbing in St. Mary's County, Maryland allowed the opportunity for local activists (led by 
former Maryland State Senator Bernie Fowler) to use local knowledge about stream turbidity 
as a tool to build coalitions around improving water quality. Building on local knowledge of 
past turbidity, and contacts with the media, they have measured turbidity over the last eight 
years by seeing how far they could wade into the river before their white tennis shoes 
disappeared from view. This was done first to spur action, and later to measure the results of 
action (Gasteyer and Flora 2001). We see then that local knowledge (a context variable of 
social capital based on natural capital) leads to processes that build social capital that will, in 
turn, have an impact on the human and physical capital, and ultimately measures the impact 
on natural capital. The new context for further mobilization involves 
1 ) Knowledge about the wade-in (which could constitute social capital, a history of 
past activism); 
2) Greater knowledge of the impacts of actions on water quality; and 
3) Newer structures to better prevent farmland and municipal runoff of sewage and 
storm water. (For more information on this case, see http://www.op.state.md.us/ 
info/pressrel2a. html.) 
By using social, economic, and environmental indicators to understand the context of 
a given case, this model provides insight into the factors that lead to the development of local 
capacity to use information and protect water quality at the community level. I describe the 
essence of community organization to protect water quality at the local level through the use 
of the context, process, and impact model (Figure 4.1). The model is then combined with 
analysis of the development of coalitions of state, market, and civil society forces (Figure 
3.1). In the coming chapters, I use quantitative analysis of 50 coded case studies from the 
literature and three field studies to explain community level organization to protect water 
quality using this model. 
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CHAPTER 5. METHODS I, MODELING COMMUNITY 
ORGANIZATION TO PROTECT WATER QUALITY 
To begin research with a confident notion of "What is a case?" (or more precisely 
what this—this research subject—is a case of) is counterproductive. Strong 
preconceptions are likely to hamper conceptual development (Ragin, 1992: 6). 
This research initiative has followed neither a conventional quantitative methodology 
for analysis of a dataset, nor a standard case study analysis as is often used when either 
survey or secondary information is not available for analysis. The project has combined 
comparison of three cases with analysis of a small data set to generalize findings. The small 
data set was derived from text analysis of 50 case studies found in the academic and non-
academic literature. 
For this research, the question of what constitutes a case is complicated by the subject 
matter, which aims to apply analysis of social processes to places defined by an intersection 
(and interaction) of hydrological and political designations. This is not a new dilemma. 
Other researchers and practitioners have grappled with the juxtaposition of biophysical and 
political definitions of place and management of natural resources in that context. Lafebvre's 
(1991) definition of place theorizes the social definition is a process of negotiation that gives 
prominence either to the political or natural definition. O'Neill (2000) has argued that 
watershed movements in the U.S. suffer from operating within a society that continues to 
reify political place definitions without corresponding every day interactions with place at the 
watershed level. For instance, the delivery of government services and designation of rights, 
sanctions, and identification are provided at the city or county level. Even most of the 
institutions established to manage water (such as the Soil and Water Conservation Districts, 
the local offices of the USDA Natural Resources Conservation Service, or the state 
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environmental agency) exist at the county or state level1 rather than the watershed basin level 
(Lafebvre 1991, NRC 2000, Perry and Vanderklein 1996). In most cases, watershed and 
political boundaries do not correspond. 
This research necessitated grappling with the interaction between political and 
biophysical/hydrologic interactions as I selected cases and then as I tried to document social 
organization, its context, and the impacts. The goal is to understand the relationship of the 
social process of community organization on the impacts of community water quality 
protection initiatives in terms of community capacity. Nested within these processes is the 
extent to which the community has engaged in the mobilization and fostering the 
participation of stakeholder groups in community decision-making. Hopefully, this will 
result in improvements in water quality and ecosystem health. To do this, I have looked at 
cases using two levels of analysis: 1) analysis of existing descriptions of community-based 
water quality protection initiatives using indicators of context, process, and impact 
(explained below) for multiple cases; and 2) comparative in-depth analysis of three cases 
based on interviews with key stakeholders. 
Abbot (1992) describes the perils of research that conflates the "narrative analysis" 
(singular, qualitative, case studies) with "causal analysis" (statistical analysis of a data set of 
case studies). He analyzes several "population/analytic" studies that investigate issues using 
a variable approach. These studies, he argues, do a poor job of systematically addressing 
1 There are exceptions to this. The Massachusetts Department of Environmental Protection, Division 
of Watershed Management has divided the state into watershed basins and administers programs on 
the basis of those watersheds. Several of the water districts in (mostly northern) California have been 
established to operate at the watershed level. Other water delivery firms, even outside California, 
operate under the name of the impoundment area (the Beaver Lake Water District, Arkansas, for 
instance). 
"action, agency, and complex event sequences" (Ragin 1992: 12). Rather, the author argues 
that researchers should pay attention to the purpose of cases in the context of their research. 
While multiple cases provide a record of the interactions and relationships taking place, 
multiple narratives, when placed in a particular context, may provide a better explanation of 
who has taken action and their rationale for doing so. Narratives placed in such a context 
become part of the explanatory record (Abbot 1992). 
Walton (1992) argues that cases are defined by the overarching theory that drives 
them. Cases come wrapped in theories. They are cases because they embody causal 
processes operating in a microcosm. At the bottom, the logic of the case study is to 
demonstrate a causal argument about how general social forces take shape to produce results 
in specific settings. That demonstration, in turn, is intended to provide at least one anchor 
that steadies the ship of generalization until more anchors can be fixed for eventual boarding 
(Walton 1992). Survey research, while more prominent in the literature, tends to lend itself 
to findings that demonstrate individual attitudes and perceptions. As such, it is generally less 
effective in elucidating process (Ragin 1992). 
Thus, it is important to pick cases carefully, as they provide the explanatory 
mechanism for demonstrating relationships and interactions. Cases should fit into a 
theoretical construct that helps guide what information the researcher includes in the study, 
the questions the researcher asks, and which cases are grouped for the sake of comparison. 
By comparing cases that are similar in the issue around which organizing takes place, but 
explicitly different in their context, this study aims to explain the development of community 
systems for drinking water quality protection. To do this, researchers at NCRCRD in 
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collaboration with EPA Office of Ground Water and Drinking Water developed a model for 
the study of community organization to protect drinking water. 
The model assumes that water quality protection may be understood through looking 
at three categories of indicators: 
1 ) The context—the measures that indicate the social, economic, and biophysical 
condition of the community or set of communities. They are held constant across 
cases. 
2) The process—the methods employed to organize the community around water 
quality protection. The process varies among cases. 
3) The impact—the social, economic, and biophysical results of the process. 
Developing Indicators of Process, Context, and Impact 
The model for this research built on a review of the social indicators (NCRCRD 
1999, Gasteyer 1998) that illuminated the indicators commonly used for measuring 
community level change. The review documented a transition in the indicators movement. 
Bauer (1966) and others exemplify conventional social indicators, initially developed in the 
1960s and early 1970s as part of an effort to document the impacts on society of the U.S. 
space program. This field then attempted to apply the tools of social measurement to poverty 
alleviation and community development in the U.S. and overseas. The original hope was to 
develop a viable alternative to economic indicators to capture the real impact of community 
development programs and economic and social change (Bauer 1966). Many of the original 
efforts to develop social indicators attempted to recombine and interpret already existing 
information on the state of society, through combining economic and census data for instance 
(Biderman 1966). Other efforts involved aggregating individual survey data from surveys 
administered repeatedly over time. This would provide a report of the impacts of particular 
programs or policy changes over time (Parke 1973). These efforts became more refined 
through the 1970s and were increasingly integrated into both international and domestic U.S. 
development programs. (See, for instance, the work by Klonglan et el. 1976.) They were 
also increasingly applied to community development efforts as well as assessment of national 
programs (Brooks 1971). The models increasingly involved the analysis of social facts 
(Durkheim 1963), but also involved the researcher/expert designing and administering 
surveys and analyzing the data that could then be used by professionals in development or in 
planning policy changes. 
The Reagan revolution put an end to much of the funding for social indicators 
research in the U.S., as the findings of social inequality did not match the conservative 
ideology of the "non-analytic administration" (Williams 1998). However, the concept of 
social indicators took hold in international development circles, and organizations such as the 
various United Nations agencies funded social indicator initiatives (Ghai 2000). 
While funding for social indicator development reemerged during the Clinton 
administration, the social indicators movement began to change shape under the influence of 
new social movements to connect environmental sustainability to community development 
(Besleme and Mullin 1997, Innes 1996) and redefine quality of life issues (Diener and Rahtz 
2000). Additionally, the Clinton administration launched an initiative to improve the 
efficiency and performance of government at all levels (Gore 1993). New literature emerged 
aimed at aiding community activists in self-measurement and application of the findings to 
changing local ways of acting (Andrews 1996, Innes and Booher 1999). The new trend in 
social indicators works to develop systems for helping communities to measure their success 
in increasing sustainability, thus looking not only at the changes over time in economic 
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growth, ecological conditions, and physical infrastructure, but also developing measures of 
social interactions. In short, the new movement calls for measuring social process as well as 
status or situation and opinions. 
Flora et el. (1999) refer to holistic measurement as measuring four community 
capitals: 1) human—education, skills, abilities; 2) social—relationships and networks in the 
community; 3) financial/built—the financial resources and physical infrastructure in the 
community; 4) natural—ecosystem health, including resources such as water, wildlife, soil, 
plants. True to this new trend, Measuring Community Success and Sustainability (Flora et al. 
1999) does not provide hard and fast indicators and measures, but rather a menu of indicators 
and measures used in particular communities that are designed to spur community level 
indicators and measures that work in their particular context. 
I, with help from NCRCRD staff, have drawn heavily on the social indicators and 
sustainable communities literature in developing the indicators for this research project. I 
determined the range of context indicators in reference to achieving coverage in each of the 
community capitals. The process indicators were developed through a review of the 
literature on participatory approaches to community development and natural resources 
management (Flora et al. 2000b). I borrow directly from Flora et el. ( 1999) in developing the 
categories for the impact indicators. Below, I have a more in-depth description of the 
context, process and impact indicators. 
Context 
The context refers to the social, economic, political and natural conditions of a given 
community as they organize to protect drinking water. The indicators and measures are 
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based on two criteria: 1 ) the relevance of these measures in the literature reviewed on 
community and water quality, and 2) the ease of gathering that information through 
secondary sources. For the first of the criteria, NCRCRD reviewed a wide swath of literature 
regarding the factors that impacted community actions around water quality and natural 
resources. In particular, we drew heavily on the EPA Community Profiling Guide 
(unpublished) that was produced out of the now defunct EPA Office of Sustainable 
Ecosystems and Communities (OSEC). The Community Profiling Guide provided numerous 
tools for the study of the cultural and social aspects of ecosystem management, drawing on 
reports provided by EPA field officers and grantees. 
Over the course of a year, we narrowed the list of indicators based on their 
availability from secondary sources, including the Internet. Since we could not spend long 
periods of time in the communities that we studied in either the quantitative or the qualitative 
portion of this research, we chose to do field collection of context indicators. The 
community indicators literature additionally advises against difficult to obtain indicators, as 
they are more likely to be hard to replicate over time (Hart 2000). After starting with 
hundreds of indicators, we narrowed our number of context indicators to 13, spread across 
the five categories, four capitals plus a geographic/project indicator. The indicators finally 
selected are presented in Table 5.1. 
Detailed explanation of context indicators 
The geographic/project indicators give the basic geographical, physical, and social 
context for the initiative. The geographical indicator of project region places the case study 
91 
Table 5.1: Context Indicators 
Geographic/project I) Project Region (based on EPA Regions) 
2) Project Scope (defined by the area and jurisdiction included in the 
project) 
Human Capital 1) Total Population (Census) 
2) Population density (Census classification metro or non-metro) 
3) % College Graduate (Census) 
4) Median Age (Census) 
Social Capital 1) % Minority (Census) 
2) Civic Plurality Index (Young and Lyson 2000) 
3) # of Newspapers in the Community(ies) (National Directory of 
Community Newspapers 1990) 
Financial-Built 1) Sum of Bank Deposits in the Community (FDIC) 
Capital 2) Median Household Income (Census) 
Environmental 1) Watershed Health-level of water impairment and vulnerability 
Capital (Index of Watershed Indicators, EPA) 
2) Type of water source-surface or ground water (defined by project) 
in one of four broad U.S. regions. We created project regions by collapsing the ten EPA 
regions so that states fell into the northeast (EPA regions 1, 2, and 3), south (EPA regions 4 
and 6), Midwest (EPA regions 5 and 7), and west (EPA regions 8, 9, and 10). A number of 
states fell into regional categories in which they did not fit either geographically or socially. 
For instance, Virginia and West Virginia from both a cultural and ecosystem perspective 
ought to be in the southern, rather than northeastern, region. Virginia held, after all, the 
Southern capital during the Civil War. Both Virginia and West Virginia sit on the edge of 
the southern Appalachian Mountains as well. Likewise, the northern plains states of North 
and South Dakota are more similar in both socio-economic makeup and ecosystem to the 
Midwest states than to the Mountain states of the West. New Mexico, on the other hand, is 
more similar to the mountain states than to the more southern plains states of Arkansas, 
Texas, and Oklahoma. We have amended the state groupings accordingly. 
92 
Residents of different parts of the U.S. are likely to have different relationships with 
water systems. In general, western communities grapple with inter-state and intercommunity 
water rights issues, and for many in this region drinking water is the result of engineering 
that pipes in water from far away rivers. Midwesterners tend to be concerned about flooding 
and the impacts of industrial farming on water quality. Southern communities are concerned 
about water supply and remediation of water quality problems from extractive industries. 
Northeastern communities are concerned about issues of water supply and protection of 
water from urban sprawl. We will test whether these broad concerns drive the process of 
community organization or impacts from organization. Table 5.2 shows the regional 
breakdown of the states2. 
The geographic/project category is the scope of the project, which we coded, based 
on the case descriptions, as: 1) a rural community initiative, 2) an urban community 
initiative, 3) an initiative involving multiple communities, or 4) a multi-county initiative. 
Durham and Brown (1999) document that the size and complexity (indicated here by the 
number of communities or counties involved) of watershed initiatives impact the type of 
participation likely. That relationship in some cases is negative. The larger the initiative, the 
harder it is for citizens to participate (Kenney and Reike 1997). Others have argued that 
larger initiatives allow citizens to build the upstream and downstream 'bridges' necessary for 
successful collaboration (Wondolleck and Yaffee 2000). Using this variable, we are able to 
test the existence and direction of the relationship between the complexity of the initiative 
and the level of participatory elements and the impacts reported. 
2 Though I have amended the listings of states in the EPA regions, not including the territories such as 
the Virgin Islands, Puerto Rico, and Guam, since they do not fall in the purview of this study. 
93 
Table 5.2: Project Regions for the NCRCRD Project 
Region 1, Northeast Maine, New Hampshire, Vermont, Rhode Island, 
Massachusetts, Connecticut, New York, New Jersey, 
Delaware, Pennsylvania, Maryland, District of Columbia. 
Region 2, Southern Virginia, West Virginia, North Carolina, South Carolina, 
Georgia, Tennessee, Alabama, Mississippi, Florida, 
Louisiana, Texas, Kentucky, Arkansas, Oklahoma 
Region 3, Midwest Illinois, Indiana, Michigan, Minnesota, Ohio, Wisconsin, 
Iowa, Kansas, Missouri, Nebraska, North Dakota, South 
Dakota 
Region 4, Western Colorado, Montana, New Mexico, Utah, Wyoming, 
Arizona, California, Hawaii, Nevada, Alaska, Idaho, 
Oregon, Washington 
We chose the 1990 as the context date for two reasons: 1) Census data was readily 
available. 2) The initiation date of the cases varied between the late 1980s and the mid-
1990s, making 1990 a reasonable date for collecting comparable data across cases. 
When the case has involved multiple towns, cities, or counties, I used a weighted 
average to derive the indict or value. 
The four human capital indicators measure population size, age distribution, and 
educational capacity (at least by standard measures) of the case study area. Conventional 
wisdom within the water management community holds that water quality protection would 
be easier in younger, more highly educated communities (Pelkey et el. 1999). 
Leach and Pelkey (2000) argued that watershed partnerships are more likely to form 
in more densely populated areas. Likewise, Morton and Sholl (2001) hypothesized about the 
need for a critical mass for successful community organization to protect water quality. To 
test this hypothesis, NCRCRD coded the projects as rural, urban, or rural and urban. Rural 
(X, * P,) + (X2 * P2) = XT 
— = Xn 
Pi + Pi = PT 
( where X is the value of a variable and P is the population) 
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cases are initiatives in towns, cities, or counties that are classified as non-metro by the 1990 
U.S. census. Urban areas are towns, cities, or counties defined as metro according to the 
1990 U.S. census. Rural/Urban cases are initiatives that involved collaboration between 
populations in both metro and non-metro places. 
We identified three indicators. We used census estimates to calculate the percent 
"minority" for each case. To do this we took the percent whites of European origin and 
subtracted that from 100 percent. The social capital literature indicates that more 
homogenous communities should have stronger levels of bonding social capital—indicating 
strong internal networks of trust and reciprocity, but often rather traditional worldviews and 
well established hierarchies of power (Putnam 2000, Flora 2000a, Narayan 1999, Flora 
2000). More diverse communities should have greater external networks and greater 
capacity for diversity in decision-making (Agnitsch et al. 200if. 
We use an index of civic pluralism developed at Cornell University (Young and 
Lyson 2001) as a social capital indicator. This index shows the factor score for county level 
secondary data on voluntary associations, unions and professional organizations, businesses 
such as coffee shops, bars, and barber shops that traditionally have been community 
gathering points, and voting percentage in national elections. The score ranges from -2 to 
11, with a national mean of 0. When the case involved multiple counties, I used a weighted 
average to estimate the case score. For our last indicator of social capital, we took the 
number of community newspapers within the case area (again using a weighted average to 
estimate multi-place cases). Community newspapers serve a function of enhancing 
communication and discussion about issues of local concern among members of the 
community, and the drop in readership is thought to be a sign of decreasing attachment to 
community (Putnam 2000). We assume here a relationship between the existence of 
community newspapers and the extent to which they are read. We take the percent of 
community newspapers per population to compare this indicator across cases. 
We have not included measures of built capital in these indicators because of the 
difficulty of getting accurate and meaningful information on this figure from secondary 
sources. Using the housing data on the 1990 Census (Government Information Sharing 
Project 2001), it would be possible to derive a percent of households connected to the sewer 
and water lines. In future studies, we will attempt to integrate this data into the indicators of 
context. 
For financial capital we have used two measures for comparative purposes. For this 
study, I used the 1990 census estimation of median income (weighted over the case area), 
which provides the most widely accepted indicator of wealth at the community level. We 
also used the "Summary of Deposits" in the Federal Deposit Insurance Corporation 
(FDIC)—registered banks in the community(ies) within the case area (FDIC 2001). This 
information is available on the FDIC Web Site. While this does not give total community 
assets, it should provide a relative figure for comparing community wealth. However, this 
information is only documented back to 1994. Since the data for the 50 cases is 1990 census 
data, I have chosen not to use this indicator in the analysis below. 
1 Agnitsch, Flora, and Ryan (2001) actually did not find a relationship between diversity in decision 
making and bridging social capital in a study of Iowa communities. They hypothesize that this is due 
to Iowa's population, which, especially in small towns, is racially very homogeneous. 
96 
For natural capital, we have used the EPA Index of Watershed Indicators (IWI), 
which provides an estimate of watershed quality and vulnerability using a six-point scale. 
The watershed health ranking according to the IWI includes measures of ambient water 
quality, drinking water quality, biodiversity, and listed endangered species. Vulnerability is 
estimated based on measures such as "the percent land cover in urbanized area, change in 
human population, and industrial concentration. It is available on the EPA website (EPA-
IWI 2001), and is taken at the large watershed level (8 digit HUC, see glossary). The scaling 
is indexed so that a ranking of 1 indicates "better water quality, low vulnerability," 2 
indicates "better water quality, high vulnerability," with 5 indicating "more serious water 
quality problems, low vulnerability" and 6 indicating a watershed of "more serious water 
quality problems, high vulnerability." The actual and perceived health of the watershed has 
been strongly related to social mobilization around water quality. (See Pelkey et al. 1999.) 
I then used crosstabulation and a Chi-squared tests of significance to demonstrate the 
relationship between each of these variables and the process and impact indicators, which are 
coded as dichotomous variables. 
Each of the ten context indicators (population, project region, scope, rural/urban 
designation, surface/ground water designation, educational attainment, median age, civic 
plurality, median income, and the IWI) measure sufficiently different community attributes 
that they could not be easily collapsed into a scaled measure. This subset was selected 
because it represented the information most addressed in the theoretical and empirical 
literature we found regarding community organization around water. I used logistic 
regression to measure the strength of the relationship between the indicators of context and 
the indicators of process. Guttman scaling allowed me to select and combine order the 
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indicators of process so that I could use regression to test their relationship to the eight 
dichotomous indicators of impact. 
Indicators of Process 
To measure process, we have used the 11 elements of participatory approaches to 
natural resources management identified above in Chapter 3. They represent the common 
components of approaches that are intended to foster an inclusive process that is locally 
nested, utilizes available local knowledge, provides opportunities for local learning, and 
draws on external technical resources when necessary (Thompson and Guijt 1999). 
Community natural resources management initiatives that have successful approaches are 
likely to employ many of these elements in their participatory process. The process 
indicators are listed below with the measures used to code for their assessment. The cases 
were coded as having included the process indicators if they did the following 
A.) Seeking and involving diverse perspectives in decision making 
1. Mentioned involving multiple stakeholder groups and individuals; mentioned holding 
meetings in multiple locations; 
2. Mention holding meetings in multiple languages. 
B.) Use of a facilitator 
1. Mentioned employing a trained facilitator to encourage group interaction, discussion 
and decision making. 
C.) Visioning and Determination of Desirable Outcomes 
1. Mentioned goals aimed at changing conditions, rather than implementing practice 
D.) Systematic learning approach 
1. Mentioned holding training, community lectures, modeling, visioning, or education 
programs specifically on water resources and watershed issues. 
E.) Context specificity 
1. Mentioned actions as based on results of local monitoring of water quality. 
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F.) Group inquiry 
1. Mentioned community citizen advisory committees, civic groups, or other local 
stakeholder representatives as participating in the development of plans, goals, and 
actions of the initiative. 
2. Mentioned citizen participation in analysis of monitoring results. 
G.) Sustained learning and reflection 
1. Mentioned training and education programs, field visits to innovative farms, local 
indicator projects, or community learning sessions. 
H.) Facilitating external agents 
1. Mentioned university, government, non-governmental organization (NGO) or other 
professionals as working with the community initiative providing technical 
assistance. 
I.) Monitoring 
1. Mentioned monitoring as an ongoing part of the initiative. 
J.) Evaluation 
1. Mentioned a system for evaluation of the initiative involving local residents. 
K.) Participatory contract 
1. Mentioned a specific agreement among government agencies and/or local groups 
specifying the various rights and obligations of the different stakeholders in the 
initiative. 
Few of the case studies analyzed for this data set mentioned the social organization 
and mobilization process explicitly. The process of participation was inferred rather than 
stated outright. Based on a coding sheet that lists the indicators and measures mentioned 
above, I worked with four research staff at NCRCRD to code the case studies based on a 
coding sheet that lists the indicators and measures mentioned above. (See Appendix 4.) The 
cases were coded as either having mentioned each element of participation (1) or not (0). We 
applieda liberal standard to determine this. If the case mentioned any of the measures listed 
under a given indicator, that indicator was coded as having been mentioned (1). We gave 
cases the benefit of the doubt if there was uncertainty about whether they had incorporated a 
particular process element. For instance, while monitoring carried out in connection with a 
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case may or may not have been participatory, we assumed citizens were involved in 
decisions about where to monitor and analyzing the results unless the cases specifically 
stated that they were not involved. 
Using a Guttman scaling technique, I ordered the elements of participation from most 
to least reported. According to Frankfort-Nachmias and Nachmias (1996: 468), the Guttman 
scale is based on the premise that 
...if the items comprising the scale tap the same attitudinal dimension, they can be 
arranged on a continuum that indicates varying degrees of an underlying dimension. 
More explicitly, Guttman scales are unidimensional and cumulative. The cumulative 
characteristic implies that a researcher can order the items by degree of difficulty and 
that respondents who reply positively to a difficult item will also respond positively 
to a less difficult item (1996: 467-468). 
In this case we measured elements of process reported rather than attitudes as reflected in 
responses to a survey. Still, the principle holds. The indicators of process follow a 
hierarchical numerical pattern in which those cases that reported use of a facilitator were 
likely to have reported all other indicators of process. This pattern lent itself to using the 
Guttman scaling technique to order the indicators of process in a single scale using six of the 
eleven indicators (use of a facilitator, use of a participatory contract, sustained learning and 
reflection, group inquiry, systematic learning, visioning and attention to outcomes, and 
attention to context). 
Ordering the ten items in this scale involved removing five of the elements (involving 
diverse perspectives, context specificity, facilitating external agents, monitoring, and 
evaluation). These items are related to the Guttman scale, but were taken out because they 
do not fit the overall pattern. (See Table 5.3.) The elements were ranked from one through 
six, with one indicating that while more cases reported the element it did not indicate that 
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other elements would be reported, giving it the least predictive power, and six indicating that 
the fewest number of cases reported this element, but those that reported it generally also 
reported the other elements of process. 
The coefficient of scalability (CS) measures the observed errors over the maximum 
number of possible errors, expressed as the sum of non-modals (CS=1- E /1 non-modals, 
where E signifies the number of errors and E non-modals signifies the number of non-
affirmative responses (0) not including errors). The coefficient of the scalability for the 
Guttman scale is .738, which is greater than the minimum of .6. The coefficient of 
reproducibility (CR) "measures the degree of conformity to a perfect scalable pattern as a 
way of ascertaining the validity of the scale" (Frankfort-Nachmias and Nachmias 1996: 468). 
Errors were counted as those cases where the response did not fit the pattern (e.g., a one 
where there should have been a zero or visa versa). The equation is CR=l-E/total responses. 
The scale produced above matches the benchmark number of .863, above a benchmark of 
.85, and close to the benchmark of .9. 
Impact Indicators 
The impacts refer to outputs of actions, such as structures built, organizations 
founded, membership increased, and actions taken. The impacts may also refer to desired 
outcomes, such as cleaner water or a more inclusive process of decision making that takes 
into account upstream and downstream stakeholders. We have borrowed five indicator 
categories of impacts from the Measuring Community Success and Sustainability manual, 
developed jointly by the USDA Forest Service and NCRCRD (Flora et al. 1999). Based on a 
Table 5.3: Relationships of the Elements of Participation to the Guttman Scale 
Diverse System­ Context Group Facilitator Facilitates Sustained Outcomes Monitor- Evalua­ Participa­
Perspec­ atic Specificity Inquiry govt/NGO Learning ing tion tory 
tives Learning agents Contract 
Diverse 1.000 
Perspectives 
Systematic *0.289 1.000 
Learning 
Context -0.031 0.183 1.000 
Specificity 
Group Inquiry *0.306 *0.448 0.000 1.000 
Facilitator 0.246 0.165 0.059 *0.418 1.000 
Facilitates 0.187 -0.042 0.000 0.000 *0.312 1.000 
govt/NGO 
agents 
Sustained 0.468 *0.464 0.200 *0.408 *0.356 0.100 1.000 
Learning 
Attention to 0.123 *0.289 -0.187 0.019 0.142 0.070 0.187 1.000 
Outcomes 
Monitoring -0.118 0.147 -0.145 0.089 -0.092 -0.082 0.109 -0.118 1.000 
Evaluation *0.331 0.239 0.040 0.016 0.050 *0.361 0.120 0.049 -0.144 1.000 
Participatory 0.237 0.239 -0.094 0.016 0.229 -0.040 *0.361 *0.519 -0.035 0.114 1.000 
Contract 
GUTSCALE *0.384 *0.317 0.067 *0.457 *0.696 0.157 *0.612 0.246 0.017 0.078 *0.533 
GUT-
SCALE 
1.000 
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review of watershed and drinking water cases we developed indicators of impacts for these 
indicators. 
• Increased use of the skills, knowledge and ability (SKA) of local people (human 
capital); 
• Increased number of community members involved in monitoring and evaluation 
• Strengthened relationships and communication (social capital); 
• Improved diversity and representation in community decision making about the 
initiative 
• Increased number of groups involved in the initiative 
• Improved community initiative, responsibility and adaptability (social capital); 
• Increased political support for water quality protection 
• Sustainable, healthy ecosystems with multiple community benefits (natural capital); 
« Improved water quality and ecosystem function 
• Activities and practices adopted to improve water quality 
• Appropriately diverse and healthy economies (financial/built capital). 
• Increased local funding of the initiative 
• Improved integration of water quality and economics (such as mentioning 
economic planning that involves development of alternative economic options 
dependent on water quality, such as fishing and water fowl watching and hunting, 
or the development of a system for integrating planning, economic development, 
and watershed management committees.) 
We used text analysis of the case studies similar to that used for the process indicators 
to code the cases for impacts. Again, the test used was simply whether the indicator was 
mentioned. 
The Research Data Sets 
NCRCRD conducted a literature review from September 1999 through September 
2000 to find cases of community-based water quality protection that described community 
organization to protect drinking water. (See Appendix 2 for a listing of the cases used and 
their citations.) We found few case studies of water quality protection that addressed social 
organization or process. The large majority of cases in the literature address biophysical or 
technical aspects of water quality protection. NCRCRD selected cases from the United 
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States that discussed the social aspects of community water quality protection. These cases 
included those that specifically address drinking water quality and ones larger in scope, for 
instance studies in community organization and watershed management, that address 
important issues about the process of community organization. 
Of the 50 cases found, only nine come from peer review, academic journals. (See 
Appendix 2 for the list of articles and references.) One article came from the sociology 
literature (Salamon et al. 1998 in Rural Sociology). Six articles appeared in the Journal of 
the American Water Resources Association (1999 and 2000). One article appeared in the 
Journal of Water Resources Planning and Management (Pucci 1994). The geography 
journals Geoforum and Journal of Economic Geography contained one article each that 
specifically addressed social organization to protect water quality. Much more prominent in 
these journals are articles that describe perceptions of water quality or other social-
psychological issues. There have been articles analyzing the political and institutional 
components of water resources protection and a plethora of articles have been written about 
the history, legal framework, and, especially, the scientific aspects of various management 
schemes.4 
NCRCRD utilized work from edited compendiums on germane topics, such as Marie 
Hoff s (1998) book of community sustainability cases, Barnard and Young's (1997) Ecology 
of Hope, and Kenney and Reike's (1997) report on western U.S. watershed initiatives. We 
also analyzed case studies that provided enough background information to glean something 
about the social processes from two EPA compendia of drinking water cases (EPA 1992 and 
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EPA 1998), one case from the Interagency Task Force on Ecosystem Management (1996), 
and case summaries in reports and newsletters by NGOs, such as the National Center for 
Small Communities (NCSC 1999, 2000, 2000c), River Network (Boiling 1994), the National 
Groundwater Association, and the American Waterworks Association. The NGO summaries 
in many cases augment other sources, including presentations published in conference 
proceedings (for instance the 1997 and 1999 proceedings of the National Watershed 
Coalition conferences). 
We will assume that those aspects of the project that are reported in the case studies 
represent aspects of the initiative that the initiative leaders felt were important. In a number 
of cases, the initiative is reported in a several articles and chapters, thus implying numerous 
forums for leaders to express the issues of importance. In those cases we have analyzed all 
of the articles and chapters as one assessment of the project and assessed this in our model 
accordingly. 
Comparative Analysis of Cases 
Using this data set and the indicators mentioned above, I have analyzed the 50 cases 
to test the relationships between the context, process, and impact indicators. Through this 
effort, I have attempted to test the hypotheses stated at the end of Chapter 2 about the 
relationship between the process of social mobilization and organization and impacts in water 
quality protection cases. 
4 To try to find academic journal articles we searched in the following indices: Sociological Abstracts 
(formerly Sociofile); Public Affairs Information System (PAIS); CAB Abstracts; Anthropological 
Abstracts; Index of the Royal Anthropological Society; Water Resources Abstracts; Agricola. 
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This data set contains three types of data. Dichotomous/dummy variables of 0 or 1 
were used to indicate whether the case study reported the process or impact indicator. See 
Appendix 4 for details I have used logistic regression to demonstrate the relationship 
between the indicators of context, process, and impact. Appendix 4 shows the relationships 
between these variables using cross tabulation and Chi-squared tests of significance and 
correlations, using the Kendall's Tau_b tests of significance, since many of the associations 
are for "tied pairs," where the values are dichotomous for one or both variables (Frankfort-
Nachmias and Nachmias 1996: 404, SPSS 1999: 84). 
In the next chapter, I will summarize the findings from the analysis of the 50 cases. 
The analysis demonstrates patterns of interaction across cases that confirm the importance of 
process in water quality protection. 
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CHAPTER 6. COMPARATIVE CASES 
Introduction 
In this chapter, I report the analysis of 50 case studies that NCRCRD found in the 
academic and non-academic literature regarding community organization to protect water 
quality. (See Appendix 2 for the case studies and their citations.) As reported in Chapter 5, 
four research assistants at NCRCRD coded these case studies. I later worked with an 
assistant to find the context indicators for each of the places identified in the case study. I 
will first outline the literature on community organization and water quality protection. 
Based on that literature, I will propose several hypotheses of interactions. Using logistic 
regression, gamma measures of association (with a Chi-squared test of significance), and 
correlation analysis (using a Tau-b test of significance), I test these hypothesized 
relationships between the indicators of context, process, and impact. 
Literature Review 
There have been a number of comparative studies of community-based water quality 
protection. Based on the self-reflection of key project leaders, they confound context, 
process, and impacts. Researchers such as Mullin and Allison (1999), Kenney and Rieke 
(1997), and Pelkey et al. (1999,2000) have attempted to better understand the process of 
community organization to protect water quality. All of these researchers have used 
multiple, comparative cases to better understand community organization to manage 
watersheds and protect water quality. 
Mullen and Allison (1999), in a paper comparing six watershed initiatives in Alabama 
(based on project documents from those initiatives and interviews with key informants at 
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each site), asserted the importance of social capital. The authors argue that partnerships that 
involve diverse stakeholders and use participatory approaches are more successful in 
developing the local capacity for watershed management. Based on review of these 
watershed partnerships, the authors conclude that watershed partnerships are most likely to 
emerge from a water quality crisis. Watershed partnerships must use education and 
knowledge to maintain the stakeholder diversity and level of participation necessary to 
withstand a shift from crisis to sustained action to protect water quality. Education and 
knowledge development are important in forming the coalition (with attention to stakeholder 
diversity and participation) necessary. 
Kenney and Reike (1997) compared 12 Western watershed project case studies. They 
argue that successful watershed partnerships are facilitated by established agreements 
between by the local stakeholder groups and the various government agencies (in other 
words, the establishment of participatory contracts). While government agencies often play a 
lead role in starting and facilitating the initiative, partnerships are likely to become 
contentious unless decision-making is participatory and seeks diverse perspectives. They 
find those initiatives that have engaged in extensive processes to involve stakeholders, 
including fostering inter-agency collaboration, have had more buy in and less contention over 
the life of the project. Kenney (1999), in a newsletter length article that did not cite specific 
data, asserted that while most watershed partnerships could not demonstrate significant 
improved water quality to date, they could often count as part of their success the 
development of community within the watershed area. 
Pelkey et al. (1999) surveyed watershed partnerships in the Western states in an 
attempt to identify the elements in successful partnerships. They found that participants in 
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self-identified successful initiatives consistently reported the following elements as important 
to success: "effective leaders, facilitators, or coordinators," high levels of interpersonal trust 
in the community, and committed participants. These are presented as context indicators, 
already existent in the community or communities that lead to the formation of watershed 
partnerships. In later research, looking at a data set of California watersheds, Leach et al. 
(2000) found a curvilinear relationship between education levels and the formation of 
partnerships. While communities with higher overall levels of education are generally more 
likely to develop watershed partnerships, communities with a high percentage of post­
graduate degrees are less likely to form partnerships with other communities. They 
additionally report that functioning watershed partnerships are somewhat more likely to be 
formed in areas with greater population density and in areas with "pristine, but threatened" 
watersheds. Social capital (measured in reported level of interaction within the community 
and among members of the partnership) proved an important recurring element in watershed 
partnerships (Leach et al. 2000). The researchers did not find the development of watershed 
partnerships to be related to wealth or diversity (measured by voter turnout among women in 
the community). 
When comparing their studies to the model in Chapter 4, Pelkey et al. (1999) and 
Leach et al. (2000) assume that "effective leaders, facilitators, or coordinators," high levels 
of interpersonal trust in the community, and committed participants either exist in the 
community or do not, rather than being the result of a development process. Mullen and 
Allison (1999) assume that the water condition (e.g. a crisis) will lead to community 
mobilization to protect water quality. The process of knowledge development and education 
may then be employed to move the partnership from crisis management to long-term 
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capacity building. While Kenney and Reike (1997) address the importance of process 
elements in creating the local capacity for water quality protection, they do not discuss how 
this relates to the social, economic, and natural resources context. My analysis will attempt 
to address these relationships in the coming pages. 
The NCRCRD model described at the end of Chapter 4 includes most of the elements 
mentioned in the three studies described above. However, the studies above mostly mention 
the important elements of context, such as population density, education level, and 
biophysical conditions (including the perceived water quality crisis), and the impacts, such as 
political support, adequate provision of resources to the initiative, and increased community 
knowledge about the importance of water quality. 
Based on the literature cited above, I have developed the following hypotheses: 
1) The context indicators of social capital will relate strongly to the process indicators. 
2) The social capital indicators will also relate to the impact indicators of increased number 
of groups involved and increased number of community members involved in the 
initiative, but through the intervening variable of the scale of process. 
3) The scaled process indicators will relate significantly to the impact indicators. 
4) The context indicators will be significantly related to the impact indicators only through 
an intervening composite process indicator. 
These hypotheses are related to the research questions laid out at the end of Chapter 
Four. Positive tests of these hypotheses will indicate that the utilization of elements of 
process are more important than context indicators in impacting community capacity to 
protect water quality. 
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Variables and Background Analysis 
This research compares fifty cases from across the United States, looking specifically 
at the relationship of 13 indicators of context, to eleven indicators of process, to eight impact 
indicators. (See Chapter 5, Methods for Multi-Case, Quantitative Analysis.) 
The cases we found cover the universe of water quality project descriptions that 
described the social organization. Our sample includes articles from academic journals, 
reports, articles in newsletters, presentations published in proceedings, or case-study 
information on the internet from Fall 1999 through Summer 2000 that addressed the social 
organization and (mostly drinking) water quality protection. (See Appendix 2.) 
The cases were coded as to the presence or absence of each process or impact 
indicator. The context indicators were found through secondary sources, such as the census. 
A more detailed discussion of the context indicator frequencies is available in the 
appendix. The case studies are widely distributed across the United States, generally 
following established patterns of watershed partnerships (NRC 1999). They also tend to be 
more prevalent in rural than urban areas, and most were located at the county level. A more 
in depth description and analysis of the distribution of cases is located in Appendix 4, Table 
A4.3, Table A4.4, and Table A4.5. Surface water cases were more prevalent than ground 
water cases, which was again expected from the water quality protection literature (Sampat 
2000, EPA 1999, Perry and Vanderklein 1996). (See Appendix 4, Table A4.7.) 
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Controlling for Source Variation 
Clearly, the analysis of these cases is contingent on how the cases were reported in 
the literature analyzed8. Whether or not we coded as present an element of participatory 
process or an indicator of impact might easily have been the result of the perspective of the 
author of the case study, rather than a true reflection of the case itself. While all the cases 
were chosen because of their attention to community organization, their sources include 
academic publications, NGO project descriptions, compilations of case studies from 
government agencies. Additionally, the amount of print space devoted to each case varied 
from around five pages to case studies in excess of 25 pages. 
We coded the cases according to their source*'. Chi-squared analysis of each source 
against the 11 process and 8 impact indicators demonstrates few significant relationships. 
(See Appendix 4, Table A4, la and Table A4, lb.) Cases described in academic journals were 
significantly less likely to have mentioned sustained learning and reflection, attention to 
outcomes, and use of a participatory contract. Case studies described in NGO publications 
were less likely to have mentioned use of external agents and monitoring. All cases from 
government agency publications reported seeking diverse perspectives, while only a quarter 
of those gathered from both government and NGO publications did. Cases from government 
publications and a combination of academic and NGO publications were significantly more 
likely to have reported sustained learning and reflection activities. 
I then correlated the number of pages analyzed for each case study against the 
indicators of context and impact. The cases ranged from 1 page of description through 175 
* This is similar to surveys of key informants in communities (see Frankfort-Nachmias and Nachmias 1996). 
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pages. The median number of pages per case was six. The article length only correlated 
significantly with total number of elements of participation reported. The number of pages 
reported did correlate positively and significantly with whether the case reported the number 
of groups involved (groupnum), whether the case reported employing activities and practices 
to protect water quality (activiti), and whether the case reported integration of economic 
development and water quality (intégrât). (See Appendix 4, Table A4.2a and A4.2b.) 
Analysis of the 50 Cases 
Since we only had the text of the case study to work from, we coded the process 
indicators and impact measures as dichotomous, dummy variables, indicating whether or not 
they were mentioned as present in a given study. The context indicators that designate the 
communities as rural or urban, ground water or surface water, project scope, and project type 
are coded as categorical variables. Below, I present the findings of statistical analysis to 
determine the relationships among the context, process, and impact indicators. I use this data 
set, even with its obvious problems, to code observations of social facts rather than social 
facts themselves. In this respect, my contribution has similar flaws to the studies mentioned 
above. The analysis of these data will provide a preliminary test of my hypotheses. 
Using the EPA Index of Watershed Indicators (IWI), we assessed the watershed 
health of each of the cases in our sample. The IWI rankings range from 0, insufficient data 
for an IWI assessment, to 6, more serious water problems and high vulnerability to water 
pollution. The cases show a strong tendency toward the mean for all cases of 3.16 (Table 
b The cases were coded as being reported in an academic publication, government publication, NGO 
publication, academic publication and NGO report, government report and NGO report, or academic 
publication and government report. 
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6.1), with little variation. This small variation reduces the likelihood that relationships will 
be found with the other variables. (For more information see Appendix 4, Table A4.7.) I, 
therefore hypothesize that, despite literature (Mullin and Allison 1999) asserting water crisis 
will be an important factor in community mobilization, IWI ranking will be unrelated to the 
number of elements of participation and impacts reported. 
Table 6.1: Distribution of IWI Ranking 
IWI Ranking Frequency Percent of Cases 
0+ 2 4 
1.00 5 10 
2.00 4 08 
3.00 22 44 
4.00 7 14 
5.00 9 18 
6.00 1 2 
TOTAL 50 100 
+ Two cases had insufficient data for an IWI ranking 
Relationships Among Context Indicators 
Through correlation analysis of the context indicators, some expected relationships 
have emerged that are worth noting (Table 6.2). Median income and educational attainment 
(percent over 25 years to have a BA or greater) were significantly related, for instance. 
Likewise, the highly significant relationship between the number of community newspapers 
and the civic plurality is not surprising, since both are indicators of social capital. The same 
is true of the significant and negative relationship between median age and percent minority, 
due in part to the fact that in the cases we examined a higher proportion of minority families 
were in childbearing ages. This was expected from the demographic literature which reports 
that birth rates are higher among the minority than the white, European populations in the 
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Table 6.2: Correlation of Context Indicators 
Surface-
ground 
water3 
Percent 
minority 
Percent 
College 
graduate 
Median 
age 
Civic 
Plurality 
Index 
News­
papers 
Median 
income 
IWI 
Surface- ground 
water 
1.000 
% minority 0.162 1.000 
% college 
graduate 
-0.036 0.004 1.000 
Median age -0.124 -0.424** -0.067 1.000 
Civic plurality 0.112 -0.211 0.245* 0.341** 1.000 
Newspapers -0.209 -0.232 -0.361** 0.391** 0.483** 1.000 
Median income 0.074 -0.029 0.663** 0.018 0.128 -0.165 1.000 
IWI -0.069 0.043 0.156 0.165 0.121 0.161 0.111 1.000 
* Correlation is significant at the .05 level. ** Correlation is significant at the .01 level. (Kendall's Tau_b test 
of significance), a Surface water =1; ground water=0 
United States (Hinde 1999). 
The highly significant relationships between civic plurality and the number of 
community newspapers per capita and median age bear out social capital theories that argue 
that older residents are more involved in traditional community institutions (Putnam 2000). 
This is probably related to the negative relationship between the number of community 
newspapers per capita and percent college graduates, who tend to be younger (note the 
negative, if not significant, relationship between educational attainment and median age). On 
the other hand, community newspapers per capita and median income were highly 
(positively) related. Percent college graduates and civic plurality were also significantly 
related. Though not significant, it is notable that percent minority was negatively related to 
civic plurality and community newspapers per capita (the measures of social capital). The 
strong negative relationship of percent minority population and age explains a good deal of 
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these negative relationships. These relationships are supported by the significant 
relationship between "involving diverse perspectives" and percent minority. It would appear 
from this that communities with a high percentage of minorities do not fully incorporate them 
into the decision making process. 
The distribution of the human, social, and financial capital indicators by region is 
available in Appendix 4, Table A4.9. Generally, the population for this research is more 
racially homogeneous, slightly older, slightly less well educated, slightly less wealthy, and 
has marginally greater civic plurality than the nation as a whole in 1990. These are all 
characteristics that are typical of populations that are more rural. 
Participatory Elements and Relationship to Context Indicators 
Eleven possible participatory elements could have been part of the processes reported 
by the authors of each case. Four (8 %) reported all 11 elements. The mean number of 
elements reported was 7.02. The range was from two to ten (Table 6.3). 
As explained in Chapter 5, these 11 indicators of process follow a hierarchical numerical 
pattern in which those cases that reported use of a facilitator were likely to have reported all 
other indicators of process. This pattern lends itself to using the Guttman scaling technique 
to order the indicators of process in a single scale using six of the 11 indicators (use of a 
facilitator, use of a participatory contract, sustained learning and reflection, group inquiry, 
systematic learning, visioning and attention to outcomes, and attention to context). The 
Guttman scale was used to test the strength of the relationships with indicators of context and 
impact. 
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Table 6.3: Participatory Elements Reported 
Total # of Elements Present Frequency Percent of Cases 
0 0 0 
1.00 0 0 
2.00 1 2.0 
3.00 3 6.0 
4.00 4 8.0 
5.00 6 12.0 
6.00 8 16.0 
7.00 4 8.0 
8.00 10 20.0 
9.00 6 12.0 
10.00 4 8.0 
11.00 4 8.0 
TOTAL 50 100 
A bi van ate correlation of the context and process indicators (using a Tau-b test of 
significance) shows no relationship between the context indicators and the scaled process 
indicator. (See Table 6.4.) 
Using OLS regression I tested the relationship of the Guttman scale of process 
indicators with the context variables. There were no significant relationships and the model 
was not significant. This is somewhat surprising because we would expect that the indicators 
of social capital would have been related to indicators of process (Mullen and Allison 1999; 
Table 6.4: Correlation of Context Indicators and the Scaled Process Variable 
Rural/ urban Surface Population Minority Graduate Median age Civic News.000 Income Process scale 
ground water plurality 
Rural urban 1.000 
Surface 
ground water 
-0.120 1.000 
Population *0.410 0.015 1.000 
% Minority 0.123 0.162 0.153 1.000 
% Graduate 0.649 -0.036 0.371 0.004 1.000 
Median age -0.281 -0.124 -0.053 -0.424 -0.067 1.000 
Civic 
plurality 
index 
-0.115 0.112 -0.160 -0.211 0.245 *0.341 1.000 
News.000 *-0.520 -0.209 -0.313 -0.232 *-0.361 *0.391 *0.483 1.000 
Income 0.316 0.074 *0.360 -0.029 *0.663 0.018 0.128 -0.165 
Process scale 0.063 0.080 0.081 -0.026 -0.058 0.065 0.107 0.095 
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Gasteyer and Flora 2001). The context indicators for project type, scope, region, and the 
index of watershed indicators were run as dichotomous variables using Chi-square test for 
significance. None had significant relationships with the indicators of process and thus were 
not included in the OLS regression equation. (See Appendix 4, Table A4.10, Table A4.ll, 
Table A4.12, Table A4.13.) 
What Influences Impacts 
I correlated the context and impact indicators to see the relationships among them. The 
results are displayed in Table 6.5, below. I expected there to be a relationship between 
impact measures and the social capital context indicators of percent minority and civic 
plurality index. I expected a similar pattern for the relationship of the context indicators and 
the reported number of impacts for each case. Logistic regression was used to investigate 
these relationships. (See Table 6.5.) 
Only three of the eight logistical regression models were significant (Table 6.5). 
These were the diversity of decision making, the number of groups involved, and the 
adoption of BMPs and practices. 
Diversity of Decision Making. Of the three, while the overall model for regression of 
the context indicators and scaled process indicator with diversity of decision making was 
significant, only the process scale regressed significantly. The relationship between 
employing participatory process and improved diversity of decision making is well supported 
in the literature (Chambers 1997). 
Number of Groups Involved. The model was also significant with the number of the 
groups involved. Again, the scaled process variable regressed positively. This is also 
Table 6.5: Logistic Regression of Context, Process, and Impact Indicators 
# Community Decision # Groups Political Water Quality BMPs Adopted Local Funding Integration 
Members Making Involved Support 
Involved Diversity 
B S.E. B S.E. B S.E. B S.E. B S.E. B S.E. B S.E. B S.E. 
Process Scale *.548 .250 *.659 .257 *1.526 .523 2.706 2.137 -.024 .198 *7.139 3520. -.078 .244 .565 .246 
763 
Income .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 -.003 1.807 .000 .000 .000 .000 
Newspaper 9456. 6410.2 12029. 7028 3634. 8147. 6390. 1475 . 5413. *325671. 86946 1408. 6930. 1515. 6035.8 
915 32 961 786 847 895 2.549 429.44 537 052 490. 745 228 222 02 
460 8 602 
Civic Plurality -.400 .390 .089 .736 -.985 .575 1.040 1.924 .348 .398 -13.620 7398. .738 .716 .287 .622 
480 
Median Age -.207 .124 -.085 .144 -.103 .149 .011 .290 -.060 .104 -6.862 2329. 
Oil 
.051 .148 -.035 .124 
% College .061 .083 .129 .100 .316 .176 .644 .591 -.097 .077 -1.737 902.74 -.101 .103 .108 .103 
Graduate 9 
% Minority -.029 .022 -.030 .023 -.109 .056 .074 .068 -.022 .018 -2.092 484.00 
4 
-.003 .022 -.015 .024 
Population .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .005 .000 .000 .000 000 
Surface, .402 .703 .648 .748 1.512 1.148 - 59.46 -.546 .676 -22.865 7973. 1.158 .768 -.433 .717 
Ground Water 23.589 6 876 
Rural Urban .356 .593 .037 .622 *-3.414 1.406 -5.640 5.679 .421 .567 *42. 9482. 1.214 .699 -.285 .607 
875 197 
Constant 2.816 4.963 -2.011 5. -2.067 5.988 2.172 62.19 2.235 4.264 214. 50448. -6.424 5.686 -1.759 4.889 
551 1 476 169 
Cox & Snell R .230 .313 .456 .295 .990 .365 .257 .285 
Squared 
Nagelkerke R .313 .419 .631 .617 .131 1.000 .176 .344 
Square 
Model Chi- 13.060 18.801* 30.454* 17.465 5.188 22.697* 9.656 14.687 
Squared 
* Significant at the .05 level 
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expected from the literature, as process would encourage group involvement. 
It is also an interesting finding that the rural/urban variable regressed negatively, 
indicating that projects in rural areas were more likely to have reported a project outcome of 
more groups involved. 
Increased number of Community Members Involved. The process scale was the only 
variable that regressed positively with a reported increase in the number of community 
members involved. That process would be related to the increased number of community 
members involved is expected, given that process involves seeking out a wide range of 
stakeholders (Grimble and Chan 1996). Participatory processes, if carried out, should 
increase community participation (Flora et al. 2000). It is surprising that the overall model 
for this variable was not significant. (See Table 6.5.) 
BMPs and Practices Adopted. As well as the process indicator, the number of 
community newspapers per capita regressed positively with this variable. This indicates a 
relationship between social capital and process in implementing on the ground activities. An 
interesting finding that needs more research. Apparently urban areas are more likely to have 
reported implementing practices as well. The model was significant in this case as well. 
None of the other variables had significant relationships with the context indicators or 
process indicator. 
Conclusion 
Based on the findings cited above (Table 6.5), there is a stronger relationship of 
process to impact than the context variables to impact. It is notable that the context variables 
with significant relationships only emerged in models where the process indicator was 
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present. 
While the relationship is weaker than expected, the scaled process indicators are still 
more significant in relation to the impact indicators than the context indicators. The process 
indicator significantly regressed against three of eight indicators and all of the indicators on 
which any context indicators regressed significantly. 
This supports the general hypothesis of the importance of process as an important 
intermediary in determining the relationship between context and impact. More work will be 
needed to determine the reasons for lack of relationships in five of the eight impact 
indicators. 
The hypothesis that process is more important than context in terms of influencing the 
creation of community capacity and outcome impacts in protection of water quality is 
generally supported by the analysis. 
It is often argued that context variables such as the relative rural or urban nature of 
the community, severity of water quality problem, or wealth of the community are important 
in social mobilization to protect water quality (Pelkey et al. 1999, Mullin and Allison 1999). 
Morton and Sholl (2000) likewise speculate on the need for a critical population mass to 
form watershed partnerships. Others have argued that a water quality crisis is necessary for 
the formation of water quality partnerships at the community level (Mullen and Allison 
1999). Those data support the importance of these variables. 
This analysis, however, demonstrates that these indicators are only influential on 
impacts when process is also in the model. In other words, factors such as education level, 
water quality, and income are influential when part of a water quality effort that involves 
attention to the elements of process. Furthermore, median income operates through the 
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process scale to influence numbers of community members and groups involved and 
integration of economic and water quality issues. 
Consistent with the literature cited in Chapter 4, these results help explain why the 
solely agency driven and crisis response water quality protection initiatives would be likely 
to fail to build long-term water quality protection capacity at the local level. Water quality 
initiatives involve a combination of scientific knowledge of biophysical elements and 
interactions and social organization to take the actions necessary to protect water quality. 
Ideally, these two parts of the process of protecting (and in many cases remediating) water 
quality must be combined. 
Most agencies have traditionally placed more emphasis on the biophysical scientific 
elements of water quality protection, often to the exclusion of the social organization 
necessary to connect this scientific knowledge to other economic and social concerns in the 
community. The research above demonstrates the importance of applying participatory 
approaches to water quality protection initiatives. This is best done through the employment 
of processes that help community groups, water resources professionals, and scientists to 
respectfully interact, exchange information, and view water in the context of overall 
community development and environmental management. A major role of these 
participatory processes is to develop social systems for combining local and scientific 
biophysical and social information. The exchange of this information will enable better 
understanding and management of natural resources. 
In the next chapters, I will summarize three cases that provide concrete examples of 
community water quality protection initiatives. They each provide insights into the 
possibilities and pitfalls of various approaches to water quality management in very different 
regions of the United States. 
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CHAPTER 7. THREE CASE STUDIES OF 
WATER QUALITY INITIATIVES 
Cases Selected 
In the last chapters I outlined a theory of community-based water quality protection. 
I tested the hypothesis that community capacity to protect drinking water was less the result 
of context variables, such as watershed-wide education, income level, or water health, and 
more related to the processes employed to mobilize support for water quality protection by 
the community. The analysis confirmed my hypothesis. Logistic regressions of the scaled 
process indicators with the impact indicators were significant and positive. The context 
indicators did not regress significantly with the impacts. There were relationships between 
the indicators of context and process. 
Quantitative analysis, however, provides only a surface level understanding of the 
interactions that take place at the local level. Indeed, an important second part of my theory 
argues that the processes should lead to the formation of a local water quality protection 
coalition that will provide the support for political action, as well as actions on the ground. 
These coalitions may be partially understood through analysis of background documents 
from the initiative, but their formation, and the formation of counter-coalitions, are likely to 
involve local interactions, values, and cognitive models that are hard to understand outside of 
the locality. In other words, there are interactions among groups and events that may not 
have been evident through coding the cases. The in depth cases will allow nuance. 
In the next three chapters, I will describe three cases where I carried out fieldwork, to 
understand the processes that local activists used to develop support for the water initiative. I 
am using a comparative case analysis approach (Stake 1998). The field-work I carried out 
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was not intended to provide "thick description" (Geertz 1973), but rather to provide a basis of 
comparison among three community1 water quality protection initiatives, each of which 
exemplify certain environmental and social aspects about U.S. water quality initiatives. 
Walton (1992) argues that case analysis should be driven by attention to the 
underlying theory. Theory focuses the research on specific aspects of a given place. For 
instance, Walton (1992) was guided by theories developed through studying conflicts in 
Africa in designing how he would study the conflict between Owen's Valley, California and 
the Los Angeles Municipal Utility. In particular, the case study in California provided an 
opportunity to conduct more in depth research on the interactions (and intersections) between 
culture, nature, and social networks in the fight over water rights. In Walton's case, the 
general causal model for the factors involved in conflicts was developed through research on 
conflicts in Africa. The California case provided the opportunity to look at the factors that 
intersected in this conflict in a culture that he better understood and related to. 
Similarly, theory drove my selection of cases. As I argued in Chapters 3 and 4, the 
development of coalitions is rooted in the social, political, economic, and environmental 
context. My underlying assumption is that a successful process will develop a coalition 
comprised of solid representation from government, market, and civil society forces within 
that context. The case studies involve analysis of the social, environmental, and political 
context, while at the same time investigating the types of coalitions that form around water 
quality in the community and the factors leading to their formation. 
1 1 use a liberal definition of community here. These three initiatives are community water quality 
protection initiatives since they all involve organization at the town, county, and multi-county level. 
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Selection of Cases 
We face a dilemma. Defining community one-dimensionally allows us to measure 
comparable elements, test specific hypotheses, and thus to extend or criticize social 
theories. But doing so confuses a definition reached for expedient reasons with a 
concept, built from the ground up, which takes into account the points of view of 
community participants (Harper 1992: 146-147). 
Harper goes on to describe the potential advantages of the latter method, arguing that 
ethnography allows for certain kinds of discovery. A researcher may discover a system of 
networks of cooperating dairy farms, linked through common use of support institutions 
(Stadtfeld 1972), or of kinship networks within the community that facilitate such ties 
(Salamon 1982, 1985). These discoveries could build new theories and launch new areas of 
research (Harper 1992). Harper (1992: 147) concludes, 
Perhaps the best resolution to this issue is to maintain a close focus on the purpose of 
specific research. The inductive approach may create a portrait which most closely 
resembles the social reality of the setting, but may limit the comparative usefulness of 
the case study. 
In other words, the purpose of the research drives what aspects of a given community 
the researcher should focus upon. Given the purpose of my research, I attempted to find a 
middle ground between 'one-dimensional' community research and ethnography. My goal in 
each community was to get "the story" of the initiative through talking with stakeholders 
identified through analysis of key documents. Stakeholder approaches were developed to 
help corporations, in a world where image and stock offerings are increasingly as important 
as customers, to understand the range of actors to be considered in the production, marketing, 
and sale of a product (Grimble and Chan 1996). Stakeholder approaches are widely used in 
natural resources analysis as a way of identifying the key actors and sectors that have a stake 
in resource management regimes (Grimble and Chan 1996). In the case of these three 
127 
studies, I have used stakeholder analysis to identify the key actors in each of these 
communities regarding water quality management. I aimed to interview representatives of 
each of the key stakeholder groups in regards to water quality. Because water forms a 
natural resources base around which development has traditionally been centered (Perry and 
Vanderklein 1996), discussion of water at the community level is not one-dimensional, but 
rather should encompass discussion of community development and the interaction of the 
human community in that area with the ecosystem. The stakeholders contacted represent that 
range of considerations. 
Commonalities, Differences, Instructive insights 
For the purpose of comparing cases studies, Stake (1998: 90) quotes Stouffer (1941 ) 
in listing six elements researchers generally feel they need to know at the end of a case study: 
1. The nature of the case 
2. Its historical background 
3. Physical setting 
4. Other contexts, including economic, political, legal, and aesthetic 
5. Other cases that cite this case 
6. Those informants through whom the case can be known 
I incorporated these issues into my selection of cases. This portion of my research 
looks at three communities. I have listed the cases, their institutional sponsors and the local 
initiative body below. 
• Carroll County, Maryland (Gunpowder-Patapsco, Chesapeake Bay Watershed, 
Carroll County Water Resources Department) 
• Chippewa County—Chippewa Watershed, Minnesota (Chippewa River Watershed 
Partnership, Clean Up Our River) 
• Middle Rio Grande Water Quality Project (New Mexico-Albuquerque and environs, 
Middle Rio Grande Council of Governments, Middle Rio Grande Water Assembly, 
Albuquerque Municipal Utility) 
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These three cases have been chosen in part for convenience of data collection. (I live 
in Iowa and have family in Washington, D C. and New Mexico.) However, they also 
represent different regions of the United States, somewhat differing demographic variables 
(rural or urban, ethnic diversity and homogeneity), and differences in the amount of time that 
these communities have had an initiative to protect water quality. 
These three areas represented variation in social, economic, and biophysical 
conditions that needed to be considered in attempting to understand community organization 
to protect water quality. These issues include variation in rainfall and rainfall trends, 
agroecology, population and economic growth rates, economic base, ethnic diversity of the 
population, and political culture. 
Carroll County 
The water quality initiative in Carroll County was started in the late 1980s by the 
municipality, in reaction to concern about delivering enough safe water to the sprawling 
housing developments in the area. While political forces committed to the primacy of 
property rights have effectively blocked the initiative, it still exists in name and municipal 
officials and individuals in the community believe that the same concerns still exist about 
drinking water supply and quality. 
Carroll County sits in the upland part of the Chesapeake Bay watershed. It is an area 
that on average gets approximately 40 inches of rain annually (Carroll County Department of 
Economic Development 1999). The county, however, has been stricken with drought the 
majority of the 1990s, a problem that has been exacerbated by population growth especially 
in the unincorporated parts of the county over the last several years. Until the 1980s, Carroll 
County was largely rural, with farming making up a significant part of the county's economic 
base. Corn and beans continue to dominate, although there are several large dairy operations, 
and a number of truck farms that produce fruit, vegetables and associated products. In the 
early 1980s, developers began to expand suburbs of Baltimore and Washington, D C. into the 
southern half of the county. Population in that part of the county has increased, with a small 
proportion of non-whites. While some industries have located in the county, their growth 
has not matched population growth. These industries include a fast food distribution plant 
and a chemical manufacturing plant. A three-member County Board of Supervisors makes 
decisions for the county, while county business is run through administrative county office of 
over 100 employees. The Maryland Department of Environmental Quality (DEQ) has 
oversight over decisions the county makes on natural resources issues. Additionally, the 
county contains the upper portions of the watersheds for all three of the reservoirs that 
provide drinking water for the City of Baltimore. Since the county's water treatment plants 
draw from those reservoirs, the county is bound by agreements with the Baltimore Metro 
Authority on issues regarding watershed management. 
Lower Chippewa Watershed 
Concern about water quality in the Lower Chippewa Watershed developed as a result 
of external pressure from the Minnesota Pollution Control Agency (MPCA) and the 
Minnesota Department of Natural Resources (MDNR). The Chippewa River is a major 
tributary of the Minnesota River, and the initiative is part of the Minnesota River Basin 
Initiative (MRBI). The Minnesota River suffers from high loading of nutrients, largely from 
agricultural runoff. An initial plan for management of the watershed by the county 
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governments in the area led to citizen activism, aimed at strengthening the plan and the social 
and administrative tools for its implementation. 
The counties of the Lower Chippewa Watershed, Chippewa, Kandiyohi, and Swift 
counties, are rural. The only major urban area is the town of Montevideo, whose economic 
base is government and administration and services and small industry that are provided for 
the surrounding farming community. This includes agricultural services and processing 
industries. The population of the area is small, aging, and has been numerically declining. It 
is also largely homogeneous (white of mostly northern European origin). The climate is 
temperate and moist, with average precipitation of between 25 and 30 inches per year. The 
major agricultural activities in the area are row crop farming, though there are some 
industrial feedlot operations, including a large turkey production facility. Traditionally, 
farmers in the area have grown corn and soybeans. In recent years, however, production has 
switched to sugar beets. Some farmers in the area are also engaged in alternative farming 
operations, including production of vegetables and rotationally grazed livestock. The county 
political administration is run through a five-member Board of Supervisors, though most of 
the issues regarding natural resources are delegated to the Soil and Water Conservation 
District (SWCD). The SWCD, in turn, works with the Minnesota River Joint Powers Board 
in developing and implementing a program aimed at remediating water problems in the 
Chippewa River. 
Middle Rio Grande 
The Middle Rio Grande case involves unofficial, and at times conflicted, coordination 
among three separate water-planning initiatives. Fear of increasing water demands for Rio 
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Grande water by Texas, led the Interstate Stream Commission (ISC) to offer the state of New 
Mexico money for water planning in the Rio Grande Basin. Water had been allocated in the 
area on the basis of common water law, dating from the Spanish era. The state had not 
documented the use and need for Rio Grande water within the state of New Mexico. This 
would leave the New Mexico ISC representatives at a disadvantage if the area around El 
Paso, Texas experiencing a population and economic boom asked for a greater allocation of 
water from the Rio Grande. 
This study looks at the New Mexico Rio Grande planning effort as it is being carried 
out in the three-county Middle Rio Grande (MRG) area (the most populous part of the state). 
I examine the water planning efforts, led by the MRG Council of Governments (MRGCOG) 
and the simultaneous citizen-led planning initiative (the MRG Water Assembly). I 
additionally study parallel (and related) efforts to develop programs for the more efficient 
allocation and protection of drinking water by the Albuquerque/Bernalillo County Water 
Utility. It is an initiative that is sponsored by the area Council of Governments, with a 
growing level of community support. In New Mexico, as in other parts of the arid West, 
issues of water quality protection are entangled with issues of water supply for irrigation, 
industry, and household uses, as well as concerns about ecosystem management and habitat 
protection for endangered species. 
The three county area that makes up the MRG planning area in New Mexico is dry, 
receiving around 15 inches of rain in the northern parts of Sandoval County and less than 10 
inches of rain in the southern reaches of Valencia County. Since at least the 16lh Century and 
the arrival of the Spanish, the landscape in the valley has been dominated by ditch irrigation 
farming. Throughout the valley, farmers produce vegetables and other crops that can be sold 
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to the local produce markets in Albuquerque. The mainstay of production for the large 
landowners in the area, however, is alfalfa, which is sold to the feedlots and dairy operations 
in the south of the state. 
In the early 1990s, the computer chip maker Intel chose to move its national 
manufacturing headquarters to just north of Albuquerque. This sparked an influx of 
computer related industries, such as the cell-phone company Motorola. The economic base 
is now dominated by electronic industries, government employment at the three Air Force 
bases and national military laboratories, and industries that service those bases. The 
University of New Mexico and tourism are also major employers. The population has grown 
tremendously in the last decade and a half. Most of the new in-migrants are white of 
European origin, but the native population is mixed, with Spanish, Mexicans, and Chicanos 
still making up a large portion of the population, according to 2000 U.S. Census Figures. 
The area is also home to seven American Indian pueblos, which control relatively 
large areas of land, especially in Sandoval County, for relatively small populations. The 
political regime in the area is a mix. State government agencies have languished under the 
almost libertarian administration of Governor Gary Johnson. Water rights are controlled and 
negotiated between the City of Albuquerque, various federal agencies, the local conservancy 
districts (which represent the common law water rights of farmers), and each of the Pueblos 
(most of whom are still in one stage or another of litigation over treaty rights regarding water 
standards and quantity). 
These cases provide fascinating stories, but also interesting insights into the factors 
that affect community-based water quality protection and the processes that lead or do not 
lead to sustained water quality protection. In particular, these cases will highlight the role of 
133 
connecting water quality to other development activities, such as providing agricultural 
alternatives or negotiating housing or business development options. They will demonstrate 
the constant interplay between local concerns and interpersonal interaction and political 
relationships with different levels of government. Both play an important role in building the 
coalitions that will be critical in building community participation in and support for water 
quality protection. 
Research Procedure 
1 begin each case study by looking at the social and environmental indicators 
collected through US census, US Geologic Survey, Environmental Protection Agency and 
other readily available data sets to look at the social, economic and physical context in each 
of the cases. I collected these data according to the model and indicators as described earlier 
in Chapters 3 and 4. I then requested background information from contacts in each of these 
cases, and analyzed those project documents as well as journal and other articles or 
documentation for further background on the case, central trends, and key stakeholders to 
contact. 
Using articles available on Lexis/Nexis, I looked at newspaper reports about water 
issues in the areas of study. Carroll County and MRG both had a significant number of 
articles available, while fewer existed for the Lower Chippewa area. 
I used this analysis of background information and newspaper articles to make an 
initial assessment of the existing issues and coalitions in the community working to protect 
water quality. This preliminary analysis then helped to frame my interviewing protocol. 
Table 7.1 presents the stakeholder groups that I interviewed for each case. 
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Table 7.1: Stakeholder Representatives Interviewed in New Mexico, Maryland, Minnesota 
Sectors  MRG, NM Carroll County, MD Lower Chippewa, MN 
Civil Society 
State" 
Market 
Environmental NGOs-habitat 
protection; Environmental 
NGOs-toxic risks; Watershed 
activists; Environmental justice 
advocates; Neighborhood and 
social justice advocates; Land 
rights activists 
State government; Federal 
government agency; Council of 
Governments; Local County 
and City Governments; Local 
utilities; Pueblo representatives 
Chambers of Commerce; 
Industry spokespeople; Farm 
organization 
Environmental NGOs 
with National Affiliation; 
Environmental NGOs 
with Regional Affiliation; 
Local Home Owner's 
Organization; Local Land 
Owner's Association 
State Government; Metro 
Council; County 
Government; Town 
governments; Local utility 
representatives 
Chamber of Commerce; 
Industry representatives; 
Farm organization 
Environmental-
Agricultural NGO-state 
wide; Local Agricultural 
NGO; Local Watershed 
Group; Local Religious 
Leader 
State Government; 
Regional water planning 
organization; Local town 
and county governments: 
Local water planning 
agency; Local utilities 
Chamber of Commerce; 
Farm organization 
representatives; Local 
business people 
1 Because of the size of local NGOs, often less than 5 employees, I will not list them by name, as this would 
violate promises of anonymity. I will list them according to their issues of concern. 
2 Likewise, I will not list the specific Pueblo officials I spoke with (only representatives of two of the seven 
pueblos granted interviews) because of concerns of violations of anonymity. 
My goal in interviewing was to speak with as many representatives as possible of the 
groups in the major coalitions within the community. I used the following interview protocol 
(borrowed from SANREM 2000) to guide the interviews, though I did not stick exclusively 
to this protocol, in hopes of encouraging more open-ended discussions about water quality 
and related issues. 
Interview Protocol 
I started the interview by explaining my research, how I came to be studying this part 
of the world, and how I came to call this interviewee in particular. Questions I posed 
included the following, 
• Tell me a little about what has been happening to protect water quality in this area. 
• What are the key water issues in the area? How do these related to broader natural 
resource issue(s) that your institution/group is currently facing/working on? 
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• Who are the other major groups in your community involved in these issues? Are 
there particular state-wide groups or agencies that you see as important to this issue? 
• Are there policies in place that enable or constrain the resolution of this issue? 
• Has experience with this issue suggested the need for policy change? Which ones? 
• What are the larger economic trends driving what is happening regarding water 
quality in this area? 
• Tell me a little about what you think is needed, in terms of change in government 
policy, social changes, and new technologies, to resolve the issues you mentioned 
above regarding water quality. 
• What of those things can be changed or started locally and what are issues for larger 
institutions? 
• Is there anything that you have done locally in this regard that you didn't already 
mention above? 
• Are there other groups working with you on these issues? 
• What do you see as the issues coming down the road (5-10 years hence)? 
I followed up with interviews with the leaders of the major actors in coalitions in 
favor of and opposed to water quality protection, with the goal of specifying the information 
gleaned from document analysis. My interviews were taped, but I did not transcribe them 
since they were not to be analyzed using text analysis software. However, I indexed the 
tapes so I could go back to places where my notes were unclear to listen again to that part of 
the interview. Most of the interviews were held in the form of face-to-face interviews or 
focus groups, depending on the appropriateness of this activity in each case. If I could not 
carry out interviews during the time I was in the field, I conducted those interviews by 
telephone, or in a couple of cases by email. 
Conclusion 
Research on the protection of water quality involves researching a moving target. 
With every passing month, new events, issues, and controversies would emerge at each of the 
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case-study sites. People keep living, water keeps flowing, and politics keep changing. For 
instance, when I carried out field research in New Mexico in November of 2000, the Clinton 
Administration's expected ruling on the arsenic standard in drinking water was anticipated 
with considerable concern by all municipalities in the area. The activists aiming to build the 
coalition for water quality protection were concerned because they felt the proposed arsenic 
rule would undermine municipality willingness to participate in planning exercises as the 
arsenic rule would use up resources that could otherwise be devoted to other water quality 
issues (something I will explain in more detail in the case study). By the time I am writing 
(June 2001), the Bush Administration has put the arsenic rule back under review and is 
widely expected to propose a standard that is more to the liking of Western utilities. In the 
other case study sites as well, there are new issues that are receiving more attention. While 
the specific events keep changing, the general insights are still valid. 
Using these methods, I analyze three case studies that correspond to different social 
and ecological contexts in the United States. In the next three chapters, I will present each 
study. In doing so, I illuminate important factors to be considered in analysis of the 
development of community capacity for drinking water quality protection. By using 
comparative cases and delineating existing coalitions in each, I will demonstrate the options 
for emerging coalitions around water quality issues. These coalitions should move beyond 
traditional constrictions of town, county, and city boundaries and encourage collaboration. 
As we will see in one case, when an ideology of traditionally perceived local power and 
property is dominant, relationships with downstream actors still exists, but are conflict based, 
rather than collaborative. (See Barham 2001.) 
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CHAPTER 8. CARROLL COUNTY, MARYLAND 
Introduction 
A recent opinion editorial and a letter to the editor in the Carroll County Times 
express the level of animosity about county level water decisions in Carroll County. 
[P] fanning remains the province of a governmental/private elite that utilizes official 
methodology and "public process" to favor developers at community expense. ... 
Carroll's elected officials have systematically disbanded or reorganized county 
departments to reduce common sense staff objections and concerns to basic standards 
and process in urban planning. Our county is now in the hands of architects of urban 
blight (Van Rossum 2001). 
As a member of the silent majority in the Freedom area, I have been silent too long on 
this issue. The water treatment plant at Piney Run Park is warranted and sorely 
needed in the Freedom area. I have lived in this community for 29 years and 
remember well why it was put there, for future water use and recreation. The future 
is now and that plant is needed. Freedom-area residents should not have to rely on 
another municipality for their water needs (Geppi 2001). 
As the quotes above suggest, the debate over water quality protection in Carroll 
County is as much about development and economic growth as it is about water. This story 
of conflict over water supply, protection, and differing visions of development relates 
directly to issues of planning amidst urban sprawl and changing community composition and 
values. Water quality is an issue affecting multiple sectors of society. 
Through the 1970s, Carroll County was not only rural, but proud to be rural. Farmers 
in the area produced corn and soybeans, as well as some livestock. Farming had been 
profitable and represented a good way of life for county residents. The County Supervisors 
estimated popular sentiment to be strong enough in support of preservation of farmland in 
1978 to vote unanimously in favor of a county ordinance to preserve farmland and open 
space. 
The economic boom of the mid-1980s saw a rise in urban incomes in the nearby 
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Washington, D.C./Baltimoré, Maryland, metro area. At the same time a debt crisis in the 
farming community made it harder for farmers to make a living on the land. The suburbs of 
Baltimore and Washington, D C. expanded into the southern edge of Carroll County stressing 
water systems developed to serve the smaller populations of the incorporated towns of Mount 
Airy and Sykesville, but not the surrounding unincorporated communities of new housing 
developments. As the south and other parts of the county began to grow, citizen activists, 
along with the increasingly concerned town mayors and city council members, began calling 
for action by the county government to address this growing concern about water supply. 
The current water disputes in Carroll county stem from this era. This story involves 
multiple existing coalitions, differing community visions, and fights over those visions 
significant enough to warrant extensive coverage in the Baltimore Sun's Carroll County 
edition. Further, it is a case that explicitly involves the city of Baltimore and the state 
government of Maryland. An important part of Baltimore's water supply sits in the Liberty 
Reservoir inside Carroll County's borders. Carroll County also draws water from the 
reservoir by agreement with the Baltimore Metro Council. The disagreements are the result 
of these issues and involve elements of political framing, including property rights concerns, 
perceived local sovereignty, and debates over science and proper expenditures of county 
resources. 
County Context 
Carroll County sits in the Piedmont region of north-central Maryland. "Parr's Ridge 
diagonally divides the county into two major drainage basins. Streams to the north and west 
drain into the Monocacy River and eventually the Potomac River. Streams to the south and 
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east flow into the Patapsco and Gunpowder Rivers toward the Chesapeake Bay. [The two 
drainage areas'] uses range from recreational uses, such as fishing and canoeing, to 
agricultural uses such as irrigation and watering cattle. These streams eventually feed into 
the Chesapeake Bay and contribute to its water quality and ecological health." (Carroll 
County Department of Planning 1997: 13). Figure 8.1 demonstrates this hydrological design. 
Four watersheds cross the county. The Lower Susquehanna comes just over the 
Pennsylvania line into the county; it is rated by the index of watershed indicators as having 
minimal water quality problems and low vulnerability (3). The Patuxent watershed runs to 
the east, through the central southeast of the county, just north of the populated southern zone 
of the county known as the Freedom area. The EPA Index of Watershed Indicators (IWI) 
ranks this area as a 3, containing less serious problems, and low vulnerability. The 
Gunpowder/Patapsco watershed sits in the middle of the county. The rivers drain northwest 
to southeast in the county, running through the most populated part of the county and into the 
Liberty Reservoir, which not only supplies recreational opportunities in Carroll and 
Baltimore counties, but supplies a key part of Baltimore's water supply. The index of 
watershed indicators (IWI) lists this watershed as a 4—less impairment, but high 
vulnerability. Monocacy watershed sits in the growing southwestern portion of the county. 
The IWI score of four for this watershed reflects concern about population growth and 
suburban sprawl onto open space and farm land. 
The county is in northern Maryland, bordering Pennsylvania. The land area is 
relatively small at 449 square miles, but remains less populated than the rest of Maryland, 
with 336 people per square mile, as opposed to the average of 542 for the state as a whole. 
The county is solidly middle class, ethnically homogenous, and conservative, though with 
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Figure 8.1: Map of Carroll County, Maryland (Carroll County Government Division of 
Tourism 2001). 
representation from a variety of religions and environmental groups. (See Table 8.1.) There 
are eight incorporated communities in the county, and a growing population, particularly in 
the county's southern most part. While a predominantly farming county through the 1960s, 
in more recent years the southern parts of the county have experienced significant population 
growth from new suburban commuters to the Washington and Baltimore metro areas. 
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Farmers now make up less than two percent of the working population. (See Table 8.1.) 
Carroll County's population overall has grown 22.5 percent in the last decade. Most 
of that growth has taken place in the southern half of the county plus the towns of Hampton 
and Manchester (which border Baltimore County) and Westminster, which is the county seat. 
While there is only one community newspaper that is registered with the National 
Association of Community Newspapers (NACN), and thus listed in their directory, Carroll 
County has several other sources of information. The Baltimore Sun has an insert that covers 
Carroll County (called the Carroll County Sun). There is also a county-wide newspaper that 
is available both in print and on-line daily called the Carroll County Times. Additionally, 
both Westminster, Sykesville, and Mount Airy have weekly community newspapers that 
apparently are not registered with the NACN. The Carroll County Sun has extensively 
covered the ongoing water problems in the county and the reactions in the southern half of 
the county. The Carroll County Times has covered water problems as well, 
Table 8.1: Carroll County Context Indicators 
CONTEXT (Capitals) 1990 2000 
Human Capital 
Total Population (census) 
% Minority (census) 
% College Graduate (census) 
Median Age (census) 
123,372 
3.3 
19 
33.3 
150,897 
4.3 
NA 
NA 
Social Capital 
Civic Plurality Index (census) 
# of Newspapers in the Community(ies) (census & 
observation) 
-.51 
2 
NA 
3 
Financial/Built Capital 
Bank Deposits in Community (FDIC, in millions) 
Median Household Income (census, 1997 est.) 
1730 
42,378 
1731 
55,906 
Natural Capital 
Watershed Health-level of impairment (EPA, IWI) 3 3 
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but has tended to focus on water development plans and disputes between the county and 
state and the need for economic growth inside the county. 
While census figures available in June 2001 do not yet detailed include information 
on specific places, the 1990 census figures locate the majority of the county's wealth in ( 1 ) 
Sykesville and Mount Airy, (2) the census designated place in the south county, and (3) 
Westminster (Table 8.2). It is notable that despite conventional wisdom regarding high in-
migration in the southern part of the county, the 1990 census reports a quite similar stability 
of residency between northern and southern towns. Stability is measured by the percent of 
population who reported having lived in the same house over the last 5 years (Table 8.2). 
According to the Carroll County Department of Economic Development, Carroll 
County has 3,740 businesses that employ 37,500 workers, approximately 58 of which have 
more than 100 workers. Manufacturing accounts for 13 percent of the labor force. The 
major employers include English American Tailoring (which manufactures men's clothing), 
Ingersoll-Dresser (which makes plumbing supplies), Lehigh Portland Cement, Marada 
Industries (which makes auto parts), Northrop Grumman (which makes industrial 
equipment), Random House (book warehousing and distribution), and Sweetheart Cup 
Company, Inc. (confectionary) (Carroll County Department of Economic Development 
1999). 
Most of the industrial areas are also in the southeastern tier of the county and most of 
the proposed industrial expansion would also take place in this part of the county. According 
to the County Department of Economic Development, the concentration of industry is the 
result of county farm preservation laws passed in the 1970s that cannot be overturned due to 
the state of Maryland's smart growth laws. The farm preservation ordinance zoned much of 
Table 8.2: Carroll County Context Indicators 
CONTEXT (Capitals) 1990 Eldersburg Mt. Airy Sykesville Westminster New 
Windsor 
Taneytown Manchester Hampstead Union 
Bridge 
Human Capital (census) 
Total Population 9720 3730 2303 13,068 757 3695 2810 2608 910 
% Minority 4.7 4 9.1 6.8 3.1 1.6 1.7 .9 8.2 
% College Graduate 29.8 17.9 18.4 21.9 17.1 18.4 12.7 17.1 9.8 
Median Age 31.8 29.2 30.9 29.2 35 30.9 31.4 29 34.1 
Social Capital 
% Past 5 years in Same 50.58 29.5 40.8 37.5 62.5 38.3 51.4 31.9 62.1 
House 
# of Newspapers in the 0 1 1 0 0 0 0 0 0 
Community(ies) 
Financial/Built Capital 
Median Household Income 49,706 44,931 34,695 31,298 33,167 31,937 36,875 36,677 29,659 
(census) 
Natural Capital j 
IWI 3 3 3 3 3 3 3 3 3 <-
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the land in the northern tier of the county as farmland. 
Supporters of water quality protection, limiting population growth, and limiting 
industrial growth say the concentration of industry in the south of the county is because that 
is where transportation corridors are (Interstate 70 runs East to West along the Southern edge 
of the county. Maryland Route 140, runs east from Westminster and turns into Interstate 
695, which is the one of the major roads into the Baltimore metro area (the Baltimore 
Beltway). U.S. 40 runs from Westminster south past Sykesville to Interstate 495 the 
Maryland part of the Washington Beltway, and Interstate 50, the Baltimore/Washington 
Parkway. 
All the residents I spoke with agree that because of population growth in the south of 
the county, the county faces revenue shortfalls for meeting the new demands for schooling 
and other services. The County's Economic Development Office (EDO) argues that the way 
to attain this revenue is through industrial recruitment. While the county "Fact Sheet" 
(Carroll County Department of Economic Development 1999) advertises a "free land" for 
corporations that locate in the county, EDO argues that corporations in Maryland will be 
attracted by even a modest tax holiday so all land need not be essentially tax free (Carroll 
County Department of Economic Development 2001). They also argue that the related 
smaller businesses that might locate in the county to be in proximity to larger industry would 
boost county revenues. 
The county's Brief Economic Facts report states 1996 population estimates for all the 
major population centers in the county. While no estimate was available for Eldersburg 
(because of its unincorporated status), Mt. Airy's population increased to 5,380 (44 percent 
increase), Sykesville's to 2,771 (20.3 percent), and Westminster's population increased to 
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15,776 (20.7 percent increase). The Department of Economic Development only lists the 
1996 population estimates for three of the remaining five incorporated communities: 
Hampstead at 3,122 (a growth of 20 percent), Manchester at 3,381 (a 20 percent increase in 
population), and Taneytown 4,434 (a 20 percent increase in population). 
Thanks to the previously mentioned county farm preservation ordinance passed in the 
1970s, the county has the largest proportion of preserved farmland in the state. Most of this 
land is in the north of the county, where development pressures remain less intense. Farmer 
representatives say the ordinance was a good thing in principle at the time it was passed, but 
that it now ignores the economic reality of the value of land. 
The farmer has to make a living off the land or get out of farming. The margin of 
profit in the dairy industry is way down. You have to add to this problems of 
potential complaints from neighbors and the threat of polluting water. So farmers 
have to switch systems. You have to allow farmers the flexibility to be innovative 
(Personal interview, Carroll County Farmer, July 2000). 
When added to the other regulations currently in place, this farmer argued that the ordinance 
constrained the options available to farmers. Growth advocates, on the other hand, argue that 
the preservation of this farm land should exempt the county from having to set aside still 
more land to protect water quality. 
In terms of development freedom, Carroll County has the misfortune of containing 
the Liberty Reservoir, which provides, along with two other reservoirs, drinking water for the 
Baltimore Metro area. An agreement from the 1930s stipulates that the Baltimore Metro 
Council has authority over the reservoir. Carroll County also contains the watersheds for the 
Loch Raven and Pretty Boy Reservoirs, which provide the rest of Baltimore's drinking water. 
Thus, the Baltimore Metro area in many ways is at the heart of the water question. 
146 
The Process 
The 1992 EPA report Case Studies in Wellhead Protection: Ten Examples of 
Innovative Wellhead Protection cites Carroll County as an exemplary case of the problem 
identification, monitoring, and planning based on science. The proposed solutions involved 
the identification of sensitive areas and planning for development based on those areas. They 
assumed that science-based evidence would lead to rational decision-making about industrial 
and population growth and protection of existing water supply. 
This is the story of divergent ideologies. For the proponents of water quality 
protection, economic development needs are a not sufficiently salient concern to warrant 
risking existing sources of water. The supply of safe water should be seen as a primary goal 
around which other development initiatives could be planned. However, others in the 
community see restrictions on the rights of landowners to sell or use their land, for whatever 
reasons, as an infringement on basic rights. As positions have hardened around the water 
question, some in the county see attempts by the State of Maryland and the City of Baltimore 
to pressure the county into adopting the ordinances as an infringement on the rights of county 
and the people in it. Supporters of water quality protection in the county see by the 
proponents of growth to resolve water quality problems using entirely local sources, as 
dishonest, violations of other public goods. 
Of Growth, Prudence, and Neglect 
In the mid-1980s, the municipalities of Carroll County became concerned that the 
growing population would, among other things, overtax their ability to ensure a safe water 
supply to citizens. A commission of community members and planners determined the risks 
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to water quality to be significant enough that the county should engage the services of an 
engineering consultant firm to determine the existing water sources, the potential for new 
water sources, the potential and actual threats to water quality, and mitigation measures that 
might be taken. Based on the recommendations of the engineering firm, the county 
developed a draft wellhead protection ordinance that designated community planning areas 
(CPAs), and wellhead protection plans within those areas, throughout the county.1 A 
relatively progressive County Commission at the time approved the establishment of a water 
quality division within the county offices to coordinate oversight of development based on 
the designation of sensitive areas, CPAs, and 'science based assessments' of the impacts of 
the development on water quality. 
While the county officials made presentations in the community about the initiative, 
NGOs and citizen groups gave little input to the process. Many claim never to have known 
about the initiative. As one activist put it, 
There's nothing good really that will come out of this county. I never heard a thing 
about this ordinance you're talking about. Seems that when people in the county did 
try to put forward an ordinance about three years ago, the Board of Supervisors shot it 
down and got rid of the people in the Water Office (Personal interview, Environmental 
Activist, July 2000). 
Another long time Carroll County resident and environmental activist put it this way, 
Oh, we really haven't spent much time working on water quality issues in the county 
itself. We've been focused more on downstream effects in the Bay. I know there have 
been some good people trying to work on these issues over at the county, but they're 
not the ones with power. I know there was some talk of a water quality ordinance, but 
it's been clear for a while that wasn't going anywhere (Personal interview, July 2000). 
In short, a citizen coalition was never created. The county employees claim that they 
tried, but have had trouble getting the community interested in water quality issues. As one 
1 The County's water planning efforts were written up in the EPA report of cases of source water protection 
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of the local activists put it, 
Carroll County is very conservative. The KKK still functions out in Union Mills. Most 
people around here still think of themselves as farmers, and they don't want the 
government to interfere with their land. The county almost always votes Republican 
(Personal interview, July 14, 2000). 
A county employee sympathetic with concern about protecting water quality noted the 
reasons that Carroll County is important beyond local concerns, but also noted the problems 
of mobilizing the county. 
Carroll County is designated as a headwater community, so we're really supposed to 
take care of our waterways. I've tried to get people interested in water quality 
protection. But in the south most of them are bedroom communities. These people 
don't want to be bothered with local issues, they moved out here to get away from all 
that. Besides, with the commute they don't have a lot of spare time (Personal 
interview, July 14, 2000). 
This issue was exacerbated by bureaucratic foot-dragging under the administration of 
former Governor Donald Schafer. By Maryland law, local ordinances that overlap with 
existing state laws need to be approved by the appropriate state agency. While the 
Department of Natural Resources approved Carroll County's water quality ordinances, the 
Department of Environmental Quality required additional paper work and justification. This 
took an additional four years, by which time the county government had changed. Local 
interpretations as to the cause of the delay on the part of DEQ range from an overworked 
bureaucracy to concern that placing the responsibilities called for in the ordinance at the 
county level would undermine the authority of offices within the DEQ. 
Even without ordinance approval, during the first part of the 1990s the county 
supported the development of the administrative infrastructure for water quality planning and 
oversight. The infrastructure put in place coordinated the permitting office, the office of 
(EPA 1992, cited above). 
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water quality, and two other natural resources planning offices to evaluate in tandem 
applications for permits to build or expand industry and housing. As one of the office 
employees at the time put it, 
We had a good set up where we could really evaluate the merit of a proposed 
development. A team of us would go out to a proposed site. Someone would look at 
water, another person would look at soils, another would look at biodiversity issues, 
and all of this would be coordinated with the county planner. We would make 
recommendations about what could be done so that the new development would have 
minimum impacts on the environment and the long-term plan for the area (Personal 
interview, July 14, 2000). 
The last, and important, part of this story revolves around political changes at the 
county level. The county government changed with the 1996 election. The conservative 
Donald Dell was reelected, as was the liberal Julia Gouge. However, Robin Frazier, an anti-
government, religious conservative defeated a more moderate Supervisor who had been 
supportive of environmental protection. Frazier's biography says that she is an "evangelical 
Christian committed to civic causes" (Carroll County Government 2001). Others in the 
community point out that she is a member of a large evangelical church in Westminster 
called the Church of the Open Door. This Church is actively involved in supporting 
conservative candidates and causes, specifically preaching about the evils of an intrusive, 
secular government. Implicit in their materials is a reading of scripture as supporting private 
property, safe from government control and regulation. 
Since that election, the Board of Supervisors has consistently voted two to one to 
slowly dismantle the administrative structure that had been assembled at the start of the 
decade to oversee water quality. The water resources position has been eliminated. The team 
coordinator for permitting and evaluation has been moved back to simple permitting, and the 
funds for staffing have been cut. Planning no longer has a position dedicated to the 
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evaluation of permits. 
Opportunity Out of Drought? 
Population growth in the south of the county led demand to exceed the pumping 
limits established with the City of Baltimore at the county's water treatment plant on Liberty 
Reservoir. This situation became exacerbated with droughts in 1998 and 1999. Residents of 
the unincorporated Freedom Area began asking for increased supply. 
Under the 1935 agreement with the City of Baltimore, however, the Baltimore Metro 
Council has the authority over the amount of water that may be pumped from the reservoir. 
The council agreed to expand the allowable pumping capacity provided that Carroll County 
approved the Water Resources Ordinance, which would have codified watershed protection 
zoning, thereby protecting water quality in the reservoir. 
The county has refused, sparking protest from citizens who have formed into the 
"Freedom Area Citizens' Coalition." They have worked with the Chesapeake Bay 
Association, the Sierra Club, and other environmental groups, calling on the County Board of 
Supervisors to approve the Water Resources Ordinance. Julia Gouge represents their 
position on the County Board of Supervisors. 
This coalition has had numerous contentious meetings with the other two Board 
members. The supporters of growth in the community brand the supporters of this coalition 
as newcomers who have the attitude of "close the door after me." As one person said 
It's always the newly arrived who want to preserve the natural flavor of the place. 
The old timers understand that things keep changing, and selling land is one of the 
ways to make a living (Personal interview, July 23, 2000). 
A longtime observer of the controversy clarified an important point however, 
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The lead person of the Coalition, this Nimrod Davis, he's an old timer. Family has 
been here on the land for generations. And you know this really burns up the other 
side (Personal interview, July 23, 2000). 
The Carroll County Landowners' Association (a group that encompasses both farmers 
and landed people with development interests) and with the Carroll County Builders 
Association represent the citizens who oppose the Water Resources Ordinance. They support 
the Board of Supervisors arguing, 
The county can't just buckle under to outside government pressure. This is about our 
rights to be stewards of our land... We have as much as right to economic growth as 
those folks in Baltimore (Personal interview, Group Representative, March 16, 2001). 
The Board of Supervisors recently voted 2-1 to allocate $30 million for construction 
on a water treatment plant on the smaller Piney Run Reservoir. This reservoir is small, but 
draws from water resources entirely within the county borders. The decision has raised the 
ire of the Coalition because of what they see as unneeded expenditure of money that could 
have been used to improve services. It has also riled the groups in the county who value 
wildlife and recreational natural resources, such as Trout Unlimited, the Izaak Walton 
League, and Pheasants Forever. The reservoir is right now a favorite fishing and hiking spot 
in Carroll County. 
A new group (the Carroll County Watershed Association) has recently formed in the 
community out of concern about hydrology, as opposed to water quality and supply. A 
landowner in the south of the county became concerned about a stream across her land that 
was widening and increasing in velocity at an alarming rate. The new group is dedicated to 
water quality monitoring and developing a better understanding of the hydrology of Carroll 
County. The Association has expanded significantly in the last six months, with 
encouragement of the County Water Office. A number of those in key positions on the 
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Association are amongst the early organizers of the Water Resources Ordinance movement. 
It remains to be seen how this group will change Carroll County's political landscape on 
water quality protection. 
Existing Coalitions 
In Tables 8.3 and 8.4, below, I have outlined the existing coalitions around water 
quality in Carroll County. It is notable that no market groups were listed among the 
supporters of the water protection initiative. It is also notable that the coalitions are almost 
evenly matched—though none of the government forces from outside the county support the 
growth coalition. As I write, the two groups seem to have locked horns, as even compromise 
proposals are rejected. Julia Gouge had tried to encourage the development wells in an 
abandoned hospital as a less expensive alternative to the Piney Run treatment plant. The 
other Supervisors rejected this proposal on the grounds of county rights. The state of 
Maryland, for its part, is rejecting the county's development proposals over which it has 
jurisdiction in the hopes of pressuring the county to adopt watershed management. 
Table 8.3: Coalition Partners in Favor of Water Quality Protection Initiative 
Local Regional State National 
Government Municipal Baltimore Metro Maryland Department of U.S. EPA 
Utilities—6 of 8; Council; City of Environmental Quality; 
town planning-6 of Baltimore; Baltimore Maryland Department of 
8; County water County; Harford Natural Resources; 
office; County; Maryland Governor's office 
Civil Eldersburg Chesapeake Bay Sierra Club 
Society Municipal Alliance; Sierra Club; 
Association; Trout Unlimited 
Freedom Areas 
Citizen's Coalition 
Market 
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Table 8.4: Coalition Partners in Favor of Exploiting New Sources 
Local Regional State National 
Government 2 County 
Commissioners of 
Three 
Civil Society Church of the Maryland Republican Party Americans 
Open Door; 
Carroll County 
Land Owners 
Association 
for 
Freedom 
First 
Market Farm Bureau; MD Piedmont Maryland Farm Bureau; 
Builders Association Maryland Builders 
Association 
Carroll County 
Building 
Association 
Impact 
Components of the wellhead protection initiative have been incorporated into state 
requirements since 1992. For instance, the state passed comprehensive nitrate pollution 
control and forested areas legislation that require nutrient plans and riparian buffers to protect 
water sources. 
At the county level, however, a new coalition formed in the mid-1990s around 
protection of property rights and the need for county economic growth, involving two new 
County Commissioners, the county Economic Development Office, private developers, and 
Church of the Open Door. One of the three County Commissioners comes from this church. 
This group argues that while it is important to maintain the rural character of Carroll County, 
the county's growth potential is already unduly restricted through the farm preservation 
ordinance. Restrictions on development for the sake of protecting water quality are 
unrealistic. The new Commissioners have been dismantling the administrative apparatus for 
implementing the integrated wellhead protection and source water protection by firing the 
water quality division director and utility director and eliminating the assessment integration 
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function of the office. The County Commission has worked to overturn previous 
designations of sensitive areas to lure industry. 
A battle with the state over access to water resources in the south of the county may 
reverse this trend. Home owners in that part of the county have been active and vocal in 
calling for the County to implement growth restrictions and watershed management so that 
they can be supplied with additional water from the Liberty Reservoir. Liberty Reservoir 
also supplies water to the city of Baltimore and the county has been restricted from additional 
drawdowns because the county will not sign an agreement with Baltimore and the State 
committing to watershed management to protect the water source. Still, the coalition in favor 
of taking action to protect water quality is limited in scope, and the county administrative 
infrastructure for carrying this out is at the moment severely diminished. Tables 8.5 and 8.6 
outline the impacts of Carroll County's process to date. 
Table 8.5: Impacts—Examples of Activities, Outputs and Outcomes (Natural Capital and 
Social Capital) 
Natural Capital Social Capital 
Activities Outputs Outcomes Activities Outputs Outcomes 
Developed County-wide Some water Coordinate Coordination of Coordination 
local water comprehensive sources government permitting and dismembered 
quality plan: water plan in protected water quality- inspection; with New 
forest place; buffers natural agreement Property Rights 
management: required resources drafted, not Coalition; 
sewer water between oversight; signed by community 
management developed negotiations commissioners pressure in 
plan required areas and with BMC on south to sign 
by state waterways in 
county; limited 
enforcement 
on water 
withdrawals 
BMC agreement 
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Table 8.6: Impacts—Examples of Activities, Outputs and Outcomes (Human Capital and 
Financial/Built Capital) 
Human Capital Financial/Built Capital 
Activities Outputs Outcomes Activities Outputs Outcomes 
Education Lectures, tours, Some greater Economic Urban industrial Increased 
initiative signs metro knowledge of development growth in growth in 
about wellhead areas; citizen water quality based on county; well- county; 
protection; monitoring among citizens property rights; digging firm decreased 
Citizen established and development of hired; plan in resources for 
Monitoring coordinated by plans for well place for Piney water 
program county water and Piney Run Run treatment development 
started office Reservoir in plant—state from the state 
south of county permit is lacking 
Analysis 
Natural resources planners often believe that planning, decision-making, and 
management of natural resources such as water ought be done on the basis of scientific 
method and knowledge. Objective analysis about the factors that contribute to ecosystem 
health, water quality protection, quality of life, and viability of development are supposed to 
drive planning decisions in this realm. Citizens should be informed about the decisions that 
are made, but scientific and planning experts should coordinate to create the basis of these 
decisions (Borroughs 1999, Schneider 2000). Those who wanted a sound water policy in 
Carroll County followed this model of decision-making. As one of the lead activists told me, 
We had the support of the municipalities, but no real citizen support when we started 
the process to develop the water resources plan. We went to the agribusiness group, 
schools, the Lion's Club, other groups once we had the ordinance drafted, but we 
didn't go to citizen groups while we were developing the plan. Maybe that was a 
mistake... We know we have the support of some citizens. The municipalities called 
for the development of a water plan and the Freedom Area Planning Council (a 
citizen's group by Eldersburg) has endorsed it. But the others only talk about 
property rights. ... They talk about limiting government. They are making decisions 
not on the basis of sound science, but on the basis of personal opinion (Personal 
interview, July 14, 2000). 
The ordinance that was developed clearly had support from some of the community 
members. According to the same activist, the municipalities threatened by development 
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pressures, including Sykesville, Mt. Airy, Westminster, Hampstead, and Manchester, ail 
supported the initiative. Hampstead and Manchester had less enthusiasm for county-level 
water quality ordinances by the time I spoke people based there. Manchester has a 
population growth cap at 5,000, and requires developers to bring water on line themselves. 
The Hampstead representative said that there were few interactions with the county regarding 
water, except that the county took care of sewer issues. The town itself took care of water 
quality protection and delivery. The wells were outside of town, 200 feet off the road, and 
surrounded by a fence. There had been no real water problems except that "a fire hydrant 
was left on all night last summer and that really drained the supply. We've since put in an 
alarm system in case that happens again." 
Yet the environmental and recreation groups were not mobilized or asked for support, 
despite provisions in the ordinance for the development of riparian buffers, easements, and 
other provisions that would have contributed to greater ecological integrity and opportunities 
for outdoor recreation. They continued to focus on more high profile concerns such as 
pollution of water sources from industrial livestock operations. The emergence of pfisteria 
in the middle part of the 1990s galvanized local environmental activism around this issue and 
advocacy for Maryland's agricultural nutrient management law. 
The water quality protection initiative also ran into bureaucratic problems. For 
example, I never received a good explanation of why the Maryland DEQ took nearly four 
years to approve the Carroll County Water Quality Ordinance. From discussions with 
Department employees, the reason may be as simple as bureaucratic turf protection. The 
DEQ did recommend revisions, which were implemented. But they also held up the 
ordinance until the county government changed. 
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Farmers and old landowners in the county were mobilized. They mobilized partially 
around bitterness that they were fingered as the culprits in past water quality problems in the 
county. For instance, one water quality advocate told me that Don Dell, who was elected as a 
voice of the farm community on the County Board of Supervisors, became active in county 
politics after his farm was implicated along with others for contributing to nutrient based 
water quality problems in Westminster. As a representative of agribusiness put it, 
Sure, farmers have to be good operators, and water quality is important. But farmers 
aren't the only ones contributing to water problems. There are the houses and 
businesses too. They keep trying to regulate and they stifle the innovation that will 
solve the problem. You have to allow individuals the freedom to innovate in ways 
that make economic sense (Personal interview, July IB, 2000). 
Dell, for his part, talks about property rights and streamlined government. This 
coalition argues the need for economic development and industrial recruitment to supply the 
services as Carroll County grows in size. Evangelical Christian advocates of property rights 
and small government have joined this coalition. The members of this coalition showed up at 
the polls in 1998, electing Donald Dell and Robin Frazier. These two have blocked passage 
of the ordinance and systematically dismantled the part of the water resources infrastructure 
that oversees and approves development.2 
Water is, in most cases, a shared resource. This is true of the water supply for 
southern Carroll County. As is true in New York's relationships with the communities of the 
Delaware/Catskills region and Westchester county, the health of water resources for a larger 
metropolis downstream is contingent on actions by those communities upstream (NRC 
2 It is noteworthy that there are some potential internal contradictions in this coalition. The County Economic 
Development Office heads the coalition. As a result, the head supports a government role in facilitating 
accumulation of wealth. Others in the coalition, such as the representative of the Farm Bureau, oppose 
excessive burdens on land stewardship through water quality protection ordinances, but also worry about 
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2000). The City of Baltimore had not only a vested interest in Carroll County adopting 
actions to protect water quality, but a stick to encourage such action. The city's refusal to 
grant permission for increased pumping capacity to serve the southern unincorporated 
portions of the county has created a standoff. 
Homeowners in the southern part of the county have mobilized to demand that the 
County Board of Supervisors sign the agreement for additional pumping rights out of Lake 
Liberty. The agreement would obligate the county's ability to keep restrictions in place on 
development. 
During the dispute, land rights have translated into county rights. Declaring "We 
can't turn Carroll County over to the state," Dell, along with Frazier, with support from the 
County Department of Economic Development, the builders association, and property rights 
advocates, have voted 13.5 million dollars to develop an alternative water source (Hare 2001: 
1B).3 The Piney Run Reservoir sits entirely inside the county, and thus is out of the 
jurisdiction of the Baltimore Metro Council. This has not satisfied the Eldersburg Planning 
Council and other homeowners, who view this as a waste of resources needed for a new high 
school and other services. Another group of outdoor recreation activists has formed in 
opposition to this plan as they presume the withdrawal of water will hurt wildlife habitat. 
Lack of mobilization early has led to a standoff. Old landowners support property 
rights, almost regardless of cost. Homeowners in southern Carroll County support the state 
agreement. Local citizen groups have now formed under the banner of more broadly defined 
watershed management in the county. It remains to be seen if these groups may combine to 
government encouraging growth that infringes on farmland. Likewise, evangelical conservatives seem 
concerned about excessive government generally. (See Church of the Open Door 2001.) 
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change to political winds in Carroll County. 
Good science created a good plan that lacked sufficient community support to 
withstand changes in the political winds. The issues surrounding water quality and supply in 
Carroll County are debated only in the context of statements of political positions, rather than 
the context of increased local understanding of the issues at hand. These debates do not 
happen in isolation. Carroll County's decisions about water management have been and will 
be impacted significantly by plans, regulations, and objectives of the City of Baltimore and 
the State of Maryland. These actors, however, exercise influence (sometimes coercive), but 
not control. Yet they do have important advocates from inside the county. The citizens now 
mobilized around water quality may form the population to change Carroll County's 
development strategy. Figure 8.2 outlines these interactions. 
3 Clearly this is not an example of diminishing the role of government, but the coalition has not yet shown signs 
of cracking. 
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External Issues 
1. Baltimore Metro 
Expansion; 
2. Liberty Reservoir 
location; 
3. Chesapeake Bay 
Crisis; 
4. Ag-Commodity 
Price Crisis 
t 
External System 
Events 
1. MD Nutrient 
Mgmt Law 
2. MD Smart 
Growth initiative 
3. Drought 
Municipality 
concern about 
water supply; 
Water quality 
concern; 
Attempted County 
initiative to protect 
water quality 
Perception by 
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excessive 
restrictions on 
property rights, 
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Water Shortage in 
S. Carroll County 
Stalemate: Expanded Lake 
Liberty drawdown prevented 
until county implements water 
protection; Brd. allocates 
resources to develop 
alternative water source. 
Development of water 
supply and protection plan 
that designated planning 
areas and oversight of 
development. Weak 
Coalition between State 
Govt.(DEQ, MDDNR), 
Local Govt. (County 
Planning, water resources, 
Municipalities). 
Led to counter coalition of 
farmers, land owners, 
religious property rights 
advocates. Election of 
1996 & 1998 put two 
members of the coalition 
in majority on County Brd 
of Supervisors. 
Coalition of S. Carroll 
Cnty Homeowners Calling 
for Brd of Supervisors to 
sign agreement on water 
Figure 8.2: Advocacy Coalition for Carroll County Water Initiative 
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CHAPTER 9. CHIPPEWA WATERSHED 
The Java River Café, in downtown Montevideo, is a hub of positive change in the 
lower Chippewa Watershed. The café has been successful since it opened in 1997. Its 
success has attracted other businesses back to Montevideo's Main Street, not to mention 
outside investment not just in new businesses, but also in revitalization projects. The café 
serves, as much as possible, locally produced food. It happily provides a meeting place for 
local farmers who want to sell sustainably grown products, including meat, wool, honey, and 
vegetables. It is a thriving hub in the middle of town where activists and citizens meet, 
discuss, interact, chat, plan, and vision a new way of life in West-Central, Minnesota. 
Not far away, on the banks of the Chippewa River is the Montevideo Municipal 
Utility. Its predicament represents what is still wrong in the Chippewa River. The Chippewa 
River will crest at some point this evening (in late May 2001), at 20 some feet above flood 
stage. The sand baggers are out, and the utility is doing everything in its power not to get 
flooded. Ironically, because of the floods only last month, the utility will be receiving money 
to put in a new water treatment facility. They will put the new water treatment plant out of 
the flood plain, allowing the river to go through its flood and dry cycles. 
This is the story of attempts to restore the Chippewa River. Related to this is a vision 
of activists who see the Chippewa River Watershed as having potential, but who also see the 
need for a change in the economic base for this to happen. I will document some of their 
efforts to change the economic base and simultaneously help local people understand their 
stake in changing the modus operandi and in protecting the river. In this story, the resistance 
to restoration and water quality protection is not overt, but subtle. Inertia keeps people doing 
the same things, in the same ways. The community is showing increased awareness about 
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the river, and some are making connections between the conservation to protect the river and 
drinking water quality. But Chippewa and Swift Counties are not revolutionary sustainable 
communities. The majority of these two counties still see income as tied to production of 
bushels of corn and soybeans, tons of sugar beets, and numbers of hogs. They bear with low 
prices, flooding, and eroding topsoil, because they haven't been convinced that there are 
other, more viable, alternatives. 
The Lower Chippewa River Watershed 
The Chippewa River watershed spans eight counties, running south from its 
headwaters in Otter Tail County, to Chippewa County, where it empties into the Minnesota 
River and eventually runs to the Mississippi River. The counties are (from North to South) 
Otter Tail, Grant, Douglas, Stevens, Pope, Stearns, Swift, Kandiyohi, and Chippewa 
Counties. The main stem of the watershed is 2,084 square miles, or 1,333,541 acres. There 
are 127 subwatersheds, which range in size from 1,644 acres to 40,351 acres, with a mean 
size of 10,500 acres. Land use is dominated by agriculture, and there are no urban areas 
(Berg and Rongstad 1999). 
Glacial deposits formed the area millions of years ago. Thus, despite relatively low 
rainfall (between 24 and 28 inches of rain annually, Minnesota Pollution Control Agency 
2001b), the area is thought to be well suited for row crop production, specifically corn, 
soybeans, and more recently, sugar beets. Prior to European settlement, the area was largely 
wetlands, and drainage is an important part of conventional agriculture in the area. As well 
as conventional row crops, farmers in the area have begun to raise concentrated livestock. 
This research will focus on the effort to better manage and rehabilitate water quality 
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and hydrologie function in the lower Chippewa River watershed. In particular, I will focus on 
two of the nine counties, Swift and Chippewa Counties. (See Table 9.1 for the context 
indicators for these counties.) There are only two communities of significant size in this area 
(Montevideo, in Chippewa County, at the confluence of the Chippewa and Minnesota Rivers, 
and Benson in Swift County). The relative location of these communities may be seen in 
Figure 9.1. Both communities have small industries in the community that serve as 
important employers. In Montevideo, the employers include two mechanical engineering 
firms and a small computer firm (City of Montevideo 2001). Benson has light industry as 
well as a regional hospital that provides employment (City of Benson 2001). Both 
communities have several nursing and convalescent homes that serve the growing aged 
population in the area. See their context indicators in Table 9.1. 
Table 9.1: Context Indicators 
CONTEXT : (Capitals) Chippewa 
County 
Montevideo Swift County Benson Source 
Human Capital: 
Total Population 
% Minority 
% College Graduate 
Median Age 
13228 
1 
10.9 
37.5 
5499 
.3 
9.8 
39 
10724 
1.1 
11.2 
38 
3235 
1.6 
9.6 
40.8 
Census 
Census 
Census 
Census 
Social Capital: 
Index of Civic Plurality 
# of Newspapers in the 
Community(ies) 
1.53 
2 
NA 
1 
1.87693 
2 
NA 
1 NCNA1 
Directory 
Financial/Built Capital: 
Amount of Bank Deposits in 
Community (FDIC)-I994 
(est.) in millions 
Median Income (1989) 
314 
22227 
NA 
19442 
154 
18740 
NA 
15417 Census 
Natural Capital: 
Watershed Health-level of 
impairment-(EPA, Index of 
Watershed Indicators) 
3 3 3 3 IWl 
1 National Community Newspapers Association 
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Figure 9.1: Chippewa River Watershed and Communities (Mankato State University 2001) 
The Process 
Local activists have organized around alternative agriculture, economic development, 
and natural resources management in the Chippewa Watershed (particularly in Chippewa 
County) since the late 1980s (Table 9.2). The Minnesota agricultural NGO Land 
Stewardship Project (LSP) has an office in the area that covers the West-Central Minnesota 
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Table 9.2: Events Involving the Chippewa Watershed 
Date Local Regional State 
1988 LSP establishes regional office in 
Montevideo 
1989 
1990 
1992 
1994 
1995 
1996 
1998 
2000 
SWCDs of Counties begin 
discussion of requirements 
for implementing County 
Water Plans 
EPA gives MPCA and MN 
until 1996 to reduce MN 
River nutrient load; 
MPCA requires counties to 
develop County Water Plans 
Chippewa County receives grant 
from MPCA to develop a 
Comprehensive Local Water Plan 
(CLWP). County establishes 
Local Planning Task Force 17 
members from community and 
government agencies; 
LSP Starts CURE to advocate for 
better water quality actions 
Counties form the MN River 
Headwaters Joint Powers 
Board MRHJPB. 
First meeting of the 
MRHJPB 
Gov. Carlson Challenges MN 
to make the MN River 
Swimmable and Fishable by 
2002 
CURE receives McKnight 
Foundation funding to establish 
CRSP 
Local planning provides update of 
goals from 1990 plan 
MPCA announces basin wide 
water quality management 
approach 
Clean Water Partnership Grant MRHJPB given authority to 
awarded to Chippewa Watershed provide oversight and 
by MPCA to form the CRWP administrative support 
Phase I of CWP grant finishes. 
area. While LSP operates throughout Minnesota and aims to influence policies at the local, 
state, and national level, most of the staff in the area have roots in the Chippewa Watershed, 
and the research and development activities they carry out are grounded in the local context. 
This group was instrumental in shaping the more progressive turn in the Chippewa watershed 
initiative. 
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In the late 1980s, under pressure from EPA because of the Minnesota's influence on 
the Mississippi River, the Minnesota Pollution Control Agency (MPCA) developed an 
extensive initiative to clean the Minnesota River and its tributaries. They diagnosed the 
Chippewa River, which runs through some of the most intensively grazed and farmed 
agricultural land in the state of Minnesota, as severely degraded. MPCA developed an 
initiative that was to target the entire Minnesota River. 
While Federal pressure contributed to the establishment of The Minnesota River 
Basin Initiative, more important was the pressure by the citizen groups from inside the state 
of Minnesota. Most important among these was the Coalition for a Clean Minnesota River. 
The Coalition convinced the then-Governor Carisen to sign legislation authorizing MPCA to 
undertaken a basin-wide initiative toward cleaning up the Minnesota River, which had 
become highly nutrient rich as it carried runoff and erosion from farms and some population 
centers across the state to the Mississippi River. 
MPCA worked with university groups as well as citizens' groups to develop a 
strategy for addressing the issues of pollution control. They finally agreed upon a basin 
approach that involves working with counties and Soil and Water Conservation Boards to 
identify the causes of impairments to the river, development plans for addressing these 
concerns, and select appropriate best management practices (BMPs) to deal with the 
identified problems. 
A First Attempt at Planning 
To rectify the problem of non-point source pollution in the area, the MPCA granted 
2 Counties include Chippewa, Big Stone, Lac Qui Parle, Swift 
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money to the Chippewa County government in 1996 to develop a "comprehensive local 
water plan." Chippewa County developed the Chippewa County Local Water Planning task 
force that includes 17 community members and was coordinated by the Soil and Water 
Conservation District (SWCD) director. The plan focused on best management practices, 
such as sealing wells, and the general principals of reducing erosion, reducing contamination 
of ground water, and increasing wildlife habitat, but provided few details in how those 
objectives would be achieved. 
As one of the community activists noted, "That first plan really looked like they had 
done it just to get a plan in the file and satisfy the MPCA and the Joint Powers Board. There 
was no real thought about the River, and what we are doing to it." (Personal interview, April 
2, 2000). Citizens in the community began to agitate around the issue. 
The local activist community, organized in part by the local office of the Land 
Stewardship Project, which had representation in the area since 1988, and the local Clean Up 
Our River (CURE) campaign, voiced concerns about the county plan. In 1994, using 
McKnight Foundation support, these activists formed the Chippewa River Stewardship 
Project (CRSP). CRSP has created a forum for dialogue and civic education about the health 
of the river and its relationship to human activities. 
The CRSP called for greater dialogue and a plan that was much more concrete in 
steps to be taken and ways that they might be taken. The formation of the Chippewa River 
Watershed Partnership (CRWP), which encompasses the entire watershed area, remains 
under the rubric of the Minnesota River Source Joint Powers Board, which is charged with 
coordinating the activities of the county SWCD. The SWCD has responsibility for "ag waste 
systems, terraces and dams," and represents the elected body at the county level for issues of 
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soil and water conservation (MPCA 2000). The CRWP has been empowered to work with 
all the county SWCDs, as well as government agencies and citizen groups to develop plans 
and actions that are aimed at remediating water quality problems. 
CRWP, Planning, and Implementation 
Under agreement with the SWCD, the CRWP spent four years developing plans that 
were focused on specific monitoring activities that would identify the issues that needed to be 
addressed to begin remediating water quality problems. As one person working with the 
CRWP put it, 
The planning stage of the initiative involved some citizen monitoring. We worked 
with CRSP on doing that. But mostly we worked with Mankato State and some of 
the government agencies to get the data right, so that we could show folks that there 
really was a problem. This was especially important with some of the SWCD guys 
(Personal interview, March 16, 2001). 
Once the problems were identified, a plan was drawn up recommending specific 
BMPs to be implemented to improve water quality. NRCS began working with the 
partnership to encourage farmer enrollment in the NRCS-Environmental Quality Incentives 
Program (EQIP) program. Likewise MPCA provided incentives to farmers on Conservation 
Reserve Enhancement Program (CREP) if they restored wetlands on their property or carried 
other conservation practices. The project has been going since 1998 and is making good 
progress, according to people working with it. While the focus is on identification of 
problems and the application of BMPs by landowners, there is an effort involve the wider 
public in the initiative as well. The same person working at CRWP stated, 
We're getting around and talking to different groups. I talked to the Kiwanis Club, 
others have talked other groups like that in town. We encourage them to participate if 
they want. We advertise the meetings widely, and the attendance is getting bigger 
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each week, so I think that's a good sign (Personal interview, March 16, 2001). 
CRWP has facilitated discussion by beginning discussions on what communities, as 
well as farmers, can do to protect water quality. The CRWP person said, 
We've started talking about the kinds of BMPs that local residents and towns can start 
to put in place. I was at a meeting several months back, and one of the people there 
said something about what the non-farm communities could do, and I said, "Oh 
yeah." Now we've started trying to work on it (Personal interview, March 16, 2001). 
Of course, one of the big things we will need to work on is drainage, but that will take 
time. I've started to mention it to some of the SWCD guys, and some are receptive, 
but the majority [of SWCD officials] see this as untouchable (Personal interview, 
March 16, 2001). 
The CRSP Parallel Effort 
While the CRWP is acting to coordinate the conventional elected officials, CRSP has 
been working in the area to involve citizens in watershed management. Activities include 
• Work with students on planting stream-bank erosion control 
• Talking with farmers about alternatives to conventional farming 
Arranging field days to see alternatives to for activities in the river and to raise 
awareness among citizens 
• Citizen learning sessions on the Chippewa River Watershed 
• Citizen Monitoring of Water Quality 
• Fostering interaction among different groups in the community through outings and 
social events 
• Developing awareness between farmers and non-farmers through a citizen monitoring 
program, canoe trips that put farmers and non-farmers together, presenting alternative 
farming alternatives in the area, and advocacy regarding the river involving writing to 
the local paper and holding discussions and learning forums about the river. 
Citizen monitoring has been carried out in the community through involving 
interested citizens and school classes. Several high schools (two in Chippewa County and 
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one in Swift County) and junior high schools (one in Swift County and one in Chippewa 
County) participate in the effort. Students are involved in the monitoring program, using 
standard scientific testing of water quality and velocity as part of the science classes. Their 
results are reported to the community. Junior high school clubs are involved as volunteers in 
stream bank stabilization projects. The monitoring program has also developed local 
indicators (University of Minnesota Extension Service 2001). For instance, at one focus 
group (April 2, 2000), two of the older participants began comparing notes about ways of 
knowing the state of the river. They mentioned how deep the river had become at one spot 
that they remembered being able to wade across as kids. They said the river had deepened 
because of downcutting, which is often caused by channelization. An indicator of more 
natural and healthy river flow would be that area would run shallow again. 
They then talked about how another old-timer talked about fishing for a certain type 
of trout in the river. Trout like shallow, cold water. The River in its current form is too deep 
and warmer than it should because of the sediment and nutrient loading. 
The activists in the community view field trips and other kinds of outings as 
important parts of the project. Not only, as they are commonly perceived, do these outings 
increase interest and public awareness, but they provide important opportunities for 
interaction between groups of people in the community who may need to better understand 
each other. For instance, the activists with CRSP organized a canoe trip down the Lower 
Chippewa River and invited farmers whose farms bordered the river and some of the 
environmentalists who had been most critical of those farmers. As one of the organizers put 
it, 
It got really interesting when they got talking, because the farmers said they learned a 
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lot about the river and what is happening to it. The environmentalists learned a lot 
too... because the farmers talked about what was up on the other side of the banks as 
we canoed down there. Many of the environmentalists hadn't realized a lot of what 
the farmers were talking about. Farmers were also interested because they said they 
had never seen their farms from that vantage point before (Personal interview, April 
3,2001). 
In other words, while enlightening each side about the importance of the river, the 
canoe trip also led to a better understanding of the farmer's position by the environmentalist 
and the environmentalist's position by the farmer. Activists in the area are using these 
methods to encourage greater awareness, but also the linkages and networks that will lead to 
expanding the coalition to protect the river. 
They use local expertise as much as possible, but also draw on outside experts, using 
contacts with civil society groups LSP, the University-connected Minnesota Institute for 
Sustainable Agriculture, the Institute for Agriculture and Trade Policy, among others, when 
necessary to provide skills and technical expertise. The initiative is intensely involved in on-
farm and on-site community measurement of the impacts of practices and actions in the 
community. They are also involved in activities to raise awareness about the history of the 
river, state of the river, alternatives to conventional, row-crop farming, and the impacts of 
certain practices on water quality. More recent activities in the watershed have attempted to 
better understand how to increase the coalition in favor of watershed protection. To date, a 
key component to pull people into the coalition is the use of "civic science", where local 
people evaluate the impacts of actions themselves. Simultaneously, members of the coalition 
have worked to gain input into broader discussions of development, growth, and economic 
policy. The coalition involves a large range of civic groups throughout the county and local 
and state level government, and they are actively involved in pulling more market sector 
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organizations into the coalitions. 
CRSP also coordinates planning and policy forums on issues related to water. For 
instance, in September 2000, CRSP completed a community consensus strategy on actions to 
alleviate flooding in the Chippewa Watershed. They held four focus group discussions that 
involved farmers, District Conservationists, and concerned citizens from Swift, Chippewa, 
and Kandiyohi counties. The recommendations were broken into the categories of land 
management and practices, restoring wetlands and riparian areas, and changing federal farm 
and wetland policy (Chippewa River Stewardship Partnership 1996). The recommendations 
included, 
Land management and practices 
• Encourage conservation tillage 
• Demonstrate the benefits of grass-based farming 
Restore wetlands and floodplains 
• Work with the upstream communities to develop conservation practices and 
minimize erosion 
• Develop incentives, such as property tax breaks, for farmers to restore wetlands 
on their property 
Change Federal farm and wetland policy 
• Allow more flexibility in government land set aside programs so that farmers 
may use common sense approaches to conservation and wetland restoration 
• Reinstitute the Water Bank program that reimburses farmers for wetland 
recovery on the basis of water retained on the land 
The processes undertaken by CRSP seem to be paying off in terms of improved 
interest, awareness, and understanding of watershed issues in the Chippewa Watershed. An 
employee of the CRWP noted that the number of people coming to meetings continues 
increasing, which, this person said, "is probably related to the stuff that CRSP is doing and 
our interaction with them." The CRWP schedules regular public meetings in the watershed. 
They are careful to vary the location so that different parts of the watershed community are 
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given a chance to attend. 
An employee of the town of Montevideo also noted positive changes in attitude and 
action that, this person said, were probably related awareness of watershed issues as a result 
of the Chippewa watershed movement. The municipality is building a new water treatment 
plant that does not sit in the floodplain. 
In the floods of 1997 we had the plant surrounded by sandbags, and water was 
starting to leak in. We came very close to contaminating the town's water source. 
We needed to upgrade the treatment facility anyway and figured instead of fighting 
the river, we would move out of its way (Personal interview, May 3, 2001). 
This same employee cited another example. 
There is this dam by what we call Lagoon Park, just to the west of town. It is so 
badly silted up that you can wade across most of the reservoir. It is hazardous, 
expensive to maintain, and right now it doesn't really serve a purpose, since it is so 
silted in it doesn't really hold back very much water. I tentatively raised that maybe 
we should breech it. Right now, at least, I'm not getting any feedback that people in 
town would opposed breeching the dam. Most say, 'breeching the dam would be 
good for canoeing and fish, and would improve river flow, might as well take it out.' 
You aren't going to find many communities in the Midwest that would say that 
(Personal interview, May 3, 2001). 
The community shows an increased understanding of the linkages between hydrology 
and human development. This is true especially in Montevideo, but also in the other 
communities of the Lower Chippewa watershed. For instance, the Upper Minnesota Valley 
Comprehensive Plan (Minnesota Planning, April 2001 draft) (which includes Chippewa, Big 
Stone, and Lac Qui Parle counties, Figure 9.1) explicitly mentions the need to incorporate 
watershed level development strategies along the Chippewa and Pomme de Terre Watersheds 
(Figure 9.2). The document also mentions the need for protection of drinking water sources. 
While source water and watershed health are not explicitly linked to each other, both are 
linked to plans for urban growth in the planning areas. 
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Figure 9.2: Advocacy Coalition for Chippewa Water Initiative 
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Work Still Needed 
While the lower Chippewa Watershed community is apparently more aware of the 
connection between human actions and surface stream hydrology, people see less connection 
between human action and drinking water. The MPCA recently awarded the utility of 
Montevideo a large grant, matching money put up by the town, to install a new treatment 
plant outside of the floodplain, and simultaneously address issues of water hardness and 
taste. The utility is not considering long-term protection from farm runoff, or even recharge, 
in discussions about the plant and its capacity. As a city official put it, 
Right now the wells are outside of town and in high places. We also have easements 
around the wells and we're not getting high readings of nitrates or other agricultural 
chemicals in the water. Our concern is more with the storm water inside the city 
itself, with giving the water a chance to infiltrate into the soil before running into the 
river (Personal interview, June 1, 2001). 
But, as one of the activists in town expressed 
There has to be a connection between the drainage in the area and aquifer recharge. 
From what I understand, we're here drinking 1000-year-old water that has seeped into 
the ground over time. You would think that we ought to have some of those wetlands 
in place to allow for more water seep in. They don't seem to see it that way (Personal 
interview, May 29, 2001). 
Elsewhere in the Lower Chippewa Watershed, community-based wellhead protection 
and source water planning initiatives are beginning with the Minnesota Department of 
Environmental Health (DEH). The DEH is aware of the Chippewa watershed initiative and 
has invited representatives of CRWP and CRSP to the source water protection "scoping" 
meetings in Benson and Hancock, the two communities where there are currently planning 
processes are under way in the Chippewa Watershed. In Hancock, they determined the water 
source to be deep enough that drinking water is not vulnerable to contamination. In Benson, 
the planning initiative will resume once the city has hired a new person to coordinate the 
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initiative at the local level. (The previous coordinator resigned to follow a "better 
opportunity.") The DEH has a schedule for source water protection planning throughout the 
state. Towns have been ranked according to their perceived potential risk. Those 
communities in the Lower Chippewa Watershed that are right along the river might have 
more potential risk and, therefore, are relatively high on the list. As of May 2001, the DEH 
has a list ranking the community water systems to go through the wellhead protection and 
planning process. Only three communities in Chippewa (Milan and Maynard) and Swift 
(Appleton) counties are due to go through this process in the near future. DEH employees do 
not expect that these watershed initiatives will be highly related to the ongoing watershed 
activities. 
The community source water assessments within the state of Minnesota are designed 
to be highly participatory and inclusive. So far, the extent to which source and ground water 
show interaction will determine the extent to which the drinking water and watershed 
initiatives impact each other. 
Changing Economic 'Reality' 
Other initiatives in the area connected to the river are initiatives to change the 
economic base. This means moving beyond strip malls and parking lots to revitalize 
downtown Montevideo, the largest community in the area. An activist started a coffee shop 
downtown that has become a hub for downtown activities. 
At first the local business community was suspicious of these activities. But, as the 
coffee shop owner put it, "You can't argue with success. Our profit numbers just keep going 
up, and you are starting to see other businesses open around us. The people on the Chamber 
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of Commerce, most of them haven't left Montevideo, and they sort of think narrowly. So, 
they don't oppose what we're trying to do here, but they don't quite get it either. This coffee 
shop has been really successful precisely because we say we are selling products that are 
locally grown and good for the river" (Personal interview, May 29, 2001). 
Upstream in Benson, the link between economic growth and watershed health is at 
once one step more advanced. Benson has developed access to bird watching and hunting 
facilities for migratory waterfowl, as well as service industries for tourists who come for that 
purpose. The town's web site (City of Benson 2001) explicitly mentions the birding 
opportunities in the area and services designed to support these facilities. On the other hand, 
there are no community organizations in Benson dedicated to protecting the watershed as a 
result of the linkage. 
Impact 
The coalition of community members in support of measures to improve water 
quality in the Chippewa River Watershed has expanded significantly over time and now 
includes representatives of civil society, market, and state (Table 9.3). Considerations of 
watershed health are now part of community development discussions. 
The actions of the CURE and CRSP have helped legitimize at the local level actions 
of the State of Minnesota through MPCA, the Minnesota DNR, the Upper Minnesota River 
Joint Powers Board (UMHJPB), and locally, the CRWP. CRSP and CURE have involved 
actors from outside of the Chippewa Watershed, such as the LSP, the Institute for Agriculture 
and Trade Policy (IATP), and the Minnesota Institute for Sustainable Agriculture (MISA), to 
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Table 9.3: Water Coalition: Coalition Partners in Favor of Water Quality Protection 
Initiative 
Local Regional State National 
Government County SWCDs, 
CRWP, Town 
Mayor, Montevideo 
and Benson town 
administrations 
MRSJPB, MRHJPB MPCA, MDNR, 
MDEH 
U.S. EPA 
Civil Society CRSP, CURE Pheasants Forever, 
Ducks Unlimited, 
LSP Regional Ofc; 
Regional 
Cooperative 
Extension 
IATP, LSP, 
Mankato State Univ, 
UMN, MISA. MN 
Soil and Water 
Conservation Board, 
McKnight 
Foundation 
Sierra Club 
Market Java River; Easy 
Bean Farm; 
Montevideo Chamber 
of Commerce; 
Benson Chamber of 
Commerce 
Regional Farm 
Bureau 
facilitate a linkage between process, activities, and policy formation that is critical for the 
viability of this watershed initiative. 
There is far greater understanding of the hydrologie function of the river, the actions 
that led the river to its current state, and actions that might reverse this process. Discussion 
of water quality is occurring in political, social, and agricultural forums. CURE has 
successfully expanded the discussion to include both agricultural and societal issues, linking 
change in economic development and agriculture. 
So far, there has been some, though minimal, improvement in water quality in the 
Chippewa River, according the MPCA. However, the social capacity for making choices to 
protect water is deemed to be in good health. 
The initiatives to connect watershed health to drinking water seem to be making slow 
progress. The Minnesota DEH is slowly implementing community drinking water protection 
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in the Lower Chippewa Watershed. There are indications that community members are 
beginning to see connections between drinking water quality and farming, development, and 
land use. The DEH employees recognize a connection between drinking water protection 
and improved watershed management. This should increase as the DEH works in 
communities where the links between physical ground water and surface water are more 
explicit. 
Analysis 
The Lower Chippewa River initiative demonstrates several important points about 
community-based water quality protection. First, the typology laid out at the end of Chapter 
3 is not necessarily rigid. The watershed management initiative in Chippewa County began 
as an agency driven initiative. However, because of existing NGOs in the community, it was 
transformed into an initiative with a substantial citizen component. The existence of LSP 
representatives and CURE in the community provided support the local core citizen 
movement to insist on a more progressive initiative on watershed management in Chippewa 
County. 
Second, citizen initiatives should combine vocal advocacy of positions with learning 
and dialogue. CURE rose in opposition to the first watershed plans put forward by the 
SWCD-led citizen planning commission. They also worked to develop an alternative 
partnership that set about presenting concrete alternatives. The establishment of CRSP 
provided an important forum for group learning, dialogue, action, and development of 
proposals on policies. While CRSP does not have decision-making authority, it is able to 
make recommendations based on consensus among a wide collection of stakeholders. The 
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establishment of the CRWP provides an ideal bridge to decision making authority, as there 
are existing relations between CRSP and CRWP, and influential members of CRWP see 
CRSP as an important part of the movement for better watershed management in the 
Chippewa Watershed. The role of CRSP is mapped out in Figure 9.3. 
Third, this case demonstrates the importance of pursuing the connections between 
water and multi-faceted development issues. Activists in the Chippewa Watershed from the 
beginning have kept in mind that watershed management must move beyond the 
implementation of practices designed to prevent erosion. Practices such as wetland 
restoration are important, but the fundamental problems that have led to water quality and 
quantity problems in the watershed are the result of the conventional agricultural 
development paradigms. Thus the initiative includes demonstrations of alternative farm 
operations and main street revitalization projects. Watershed health is related to 
development of farming systems and economies that provide community vitality. In the 
Lower Chippewa Watershed municipal representatives, Chamber of Commerce 
representatives, and community planning agents, among others, recognize the impacts of the 
watershed initiative. This bodes well for the potential of the initiatives to address the 
multiple issues that impact watershed health. 
A different government agency is responsible for drinking water protection. This 
agency has an established process for participatory community wellhead protection that 
should lead to the establishment of interactions between the drinking water and watershed 
initiatives. It remains to be seen whether this will happen. 
Fourth, the use of participatory approaches is essential in bringing together the 
different groups and individuals who need to be involved in discussions about water quality 
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protection. CRSP has sought to involve diverse perspectives, engaged in systematic learning 
and group inquiry, used facilitating external agents, paid attention to visioning and 
development of outcomes, utilized monitoring both by citizen groups and experts, has 
engaged in citizen evaluations of the initiative, and has entered into participatory contracts 
with governments, foundations, and NGOs, and with local groups and individuals that carry 
out particular activities within the initiative. These various processes have involved groups 
and individuals in the community and provided opportunities for learning amongst them. 
Attachment to place is an undercurrent of the mobilization (Melucci 1989). 
Fifth, the Chippewa Watershed initiative utilizes both local and expert scientific 
knowledge simultaneously to gain legitimacy in different communities. Scientific 
information is employed not as truth, per se, but rather as pieces of a larger puzzle. Citizen 
monitoring adds a local element to the more expert driven monitoring phase of the CRWP, 
while at the same time expanding the number of people in the community aware of 
watershed and water quality issues. 
There is a notable lack of overt conflict in the Chippewa Watershed. Some of this is 
the result of the style of mobilization practiced by CRSP, CURE, and other activists in the 
community. Undoubtedly, however, some of this has to do with the culture of Minnesota, 
which is dominated by northern Europeans. In the next chapter, I will explore the attempts at 
improved community organization around water distribution and quality protection in the 
social diverse, dry, southwestern state of New Mexico. 
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CHAPTER 10. MIDDLE RIO GRANDE, NEW MEXICO 
The availability of clean, potable water has been called the number one challenge 
facing the world and its people today. In the western United States, water has always 
been a scarce commodity. The first men and women recognized it as one of the 
fundamental elements of the universe, and husbanded it accordingly. The control of 
water literally shaped the history of the West (City of Albuquerque, AMU, Water 
Resources Division 2000). 
[F]or years, Albuquerque's approach to managing water resources was simple and 
relatively inexpensive. The city just extracted all the water it needed from its 
underground aquifer, assuming the river was replacing it. We carved Midwestern 
landscapes into the desert, and were among the highest water users in the southwest— 
with about the lowest water rates. However, times have changed (City of 
Albuquerque, AMU, Water Resources Division 2000). 
While the movie The Milagro Beanfield War (1988) made culturally based water 
rights battles in New Mexico famous, as the quote above indicates, the people of the Middle 
Rio Grande thought themselves somewhat immune to those concerns. Farmers and 
landowners had centuries-old irrigation rights to surface water. There were rumblings of 
lawsuits by the Pueblo Indians to claim some of those rights. Additionally there were 
rumblings that the Pueblos might try to enforce more stringent water quality standards in the 
Middle Rio Grande (MRG), based on 1986 Amendments to the Clean Water Act that 
codified Pueblo state power to set standards for water that flowed through their land. 
Drinking water, however, was in good shape, since the region sat on an aquifer that would 
provide ample water to all who wanted to move in, including the water hungry silicon chip 
industry, that economic development officers were courting to breed life into middle New 
Mexico's sluggish economy. The 1993 USGS report on the amount of water in the Sandia 
aquifer forced a change in mindset for the people of the Middle Rio Grande. Water would 
have to be conserved and distributed wisely (Miller 2000, Selcraig 2000). 
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Some in the Middle Rio Grande still cling to the hope of untapped deep aquifers 
under the Sandia Mountains waiting to be drilled to support housing and industrial 
development1. This case study will describe the institutions that have formed a coalition of 
governmental and non-governmental groups to address water quality and quantity concerns 
in the area (MRG Water Assembly 2000). 
Introduction 
The Middle Rio Grande sits in the north-central part of New Mexico. Water has long 
been contested in the area, but has grown as an issue over the last decade. I study the Middle 
Rio Grande and Municipal Albuquerque planning area. In particular, I focus on the efforts of 
the Middle Rio Grande Council of Governments (MRGCOG), the Rio Grande Interstate 
Stream Commission, (ISC), and the Albuquerque Municipal Utility (AMU) to develop a 
comprehensive approach to water management. (See Figure 10.1.) 
Geographic/Physical Context 
The Middle Rio Grande passes from just below the city of Santa Fe, across 
Albuquerque, and south through Valencia County. It is an area dominated by the presence of 
Albuquerque (New Mexico's largest urban area) and its growing suburbs. While 
Albuquerque lacks the consumptive opulence of Las Vegas, Nevada or Phoenix, Arizona, it 
is still a large and growing area. The city of Albuquerque spreads along the Rio Grande 
valley and up on to the foothills of the Sandia Mountains in the East, and toward the mesa to 
1 A developer has made claims that a large untapped aquifer lies under the Sandia Mountains that will support a 
significant residential and industrial development at minimal cost (Spohn 2000). 
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Figure 10.1: Middle Rio Grande and Rio Grande Basin Map (Papadoulos, S. and 
Associates. 2000: 2). 
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the west. Sandoval County, to the north of Albuquerque, is dotted by Pueblo 
tribal lands, including a casino for each Pueblo. It is also dotted with towns 
that struggle simultaneously to maintain the Hispanic farming culture and to 
prosper with the influx of Anglos anxious to settle in the Land of 
Enchantment. South of Albuquerque, Valencia County faces similar 
challenges. As the quote above implies, the issue that drives discussion about 
water in Albuquerque is quantity. Albuquerque's water has been three times 
claimed. 
First, the Pueblo Indians of the MRG have the longest historic claim to water. 
Because they practiced irrigated farming when the Spanish arrived, the King of Spain granted 
them "Mercedes del Aqua" (water rights) as part of the treaty following the Pueblo uprising 
in the late 1600s. The Mexican and then U.S. governments, when they ruled the area, have 
likewise honored those rights. The Pueblo rights, spelled out in treaties, involve quality as 
well as quantity, which will be explained in more detail below. 
The second claim is by farmers, who claim historic water rights dating back to the 
Spanish era under the collective acequia system. Acequias are ditch canals that are operated 
and managed locally, but which operate under a deed from the government that guarantees 
them rights to a given amount of water from the general system. The term is also used to 
mean a collectivity of irrigation farmers who live along the ditch network and distribute 
water among themselves, using an elected majordomo. The acequias are, in turn, under the 
management and distribution authority of the elected, regional Conservancy District, which 
monitors water distribution for a fee. In more recent times, the Conservancy District has 
been banking water during drought years for sale to municipalities or others. The 
Conservancy District receives funding on an annual basis through the U.S. Government 
Bureau of Reclamation (BuRec), but has overall management authority for water in the area. 
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farmers, have voting rights in Conservancy District elections. There is one Conservancy 
District for the Middle Rio Grande region. 
The last water rights holders are the various municipalities, which have purchased or 
been granted water rights over time. Specifically, Albuquerque will soon lay claim to the 
Rio Grande's water for drinking water, though they will divert the San Juan River upstream 
into the Rio Grande, using the newly constructed San Juan/Chama Diversion to do this (City 
of Albuquerque 2000). All of these claims do not include the downstream rights of the state 
of Texas and the nation of Mexico. Texas has guaranteed its claims to Rio Grande water 
through the Rio Grande Compact, signed between Texas, New Mexico, and Colorado in 
1957 to guarantee access to water for each state. Mexico maintains some rights to Rio 
Grande waters under the 'first in time, first in rights' laws that were applied under Spanish 
rule, and then adopted by Mexico and codified in the treaty following the Mexican/American 
war. Advocates, such as the Rio Grande/Rio Bravo Coalition, have called for fairer 
distribution of water to Mexico with limited success (Rio Grande/Rio Bravo Coalition 2000). 
The Middle Rio Grande basin is a planning region that runs across three counties 
(Sandoval, Bernalillo, and Valencia) along the Interstate 25 corridor from just south of Santa 
Fe to the dusty town of Belen in the south of Valencia County. It encompasses two USGS 
HUC watershed areas: 13020201 (Rio Grande-Santa Fe) and 13020203 (Rio Grande-
Albuquerque). US EPA and the New Mexico Environmental Department estimate that the 
Middle Rio Grande has an IWl score of 3. This means two things: 1) It is a "watershed with 
less serious water quality problems," with aquatic conditions below State or Tribal water 
quality goals that have problems revealed by other indicators; 2) It is a "watershed with 
lower vulnerability to stressors," where data suggest pollutants or other stressors are low, 
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and, therefore there exists a lower potential for future declines in aquatic health. Actions to 
prevent declines in aquatic conditions in these watersheds are appropriate but at a lower 
priority than in watersheds with higher vulnerability (EPA-IWI 2001). 
The flow of the river is largely determined by a series of dams, diversions, and canals 
that regulate its flow. The acequia ditches that feed the irrigated agriculture in the villages 
along the river date back at least to the 16th Century and the Spanish settlement (Rivera 
1998). The Pueblos used irrigation for agriculture before this period, but the Spanish 
conquest introduced agricultural practices that were far more dependent on irrigation water 
(Rivera 1998). Small diversions were constructed to facilitate these early irrigation efforts. 
The BuRec and the Bureau of Land Management (BLM) improved and expanded these 
diversions throughout the 1900s to provide more water for settlement in the area through 
controlling the flow of the river. 
Historically, the river meandered south, expanding and contracting in seasonal flood 
and dry cycles. The banks of the river were made up largely of wetlands that would absorb 
the expanding river and withstand the long dry season. The riparian "bosque," which borders 
the Rio Grande, was developed in the early part of this century as a buffer for the river and 
still provides an important habitat for both flora and fauna in the region (Findley 1990). Over 
the last century, BuRec, the U.S. Army Corps of Engineers (ACOE), and BLM created a 
series of dams that have regulated the flow of the river, thus eliminating the traditional flood 
and dry cycles. Now, the river itself is an important habitat for numerous wildlife and 
aquatic species (Findley 1990, Water Assembly 2001). 
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Socioeconomic and Political Context 
Prominent populations of Hispanics, Anglos, and Pueblo Indians reside in the area. 
Albuquerque represents the major metro area in the region dominating Bernalillo County. 
The population of Albuquerque is ethnically mixed. About 40 percent of the population is 
Hispanic and the remaining 60 percent is a mixture of Anglo, American Indian and a mix of 
other ethnicities. Sandoval County to the north has the growing municipal area of Rio 
Rancho, which contains Intel's U.S. headquarters and main production center. Rio Rancho 
has grown substantially, from a dusty mesa in the late 1980s to a town of almost 50,000. The 
population is mostly in-migrants from California and the east coast, drawn in part by a major 
industrial and commercial center. Sandoval County also contains the smaller, but growing, 
communities of Corrales and Bernalillo. Corrales has a reputation as an eccentric, quirky arts 
town with an Old Spanish farming family population. Bernalillo is further north from 
Albuquerque, and is still predominantly Hispanic. Corrales has grown tremendously in the 
last decade, with retirees from the East and West coasts, and professionals who have come to 
work in the Albuquerque metro area. Bernalillo is beginning to grow with much of the same 
type of immigration. (See Tables 10.1, 10.2, and 10.3.) 
The county also contains eight Pueblos, four of which are pertinent to this study-
Santa Ana, Sandia (whose land straddles Bernalillo and Sandoval counties), San Felipe, and 
Santa Domingo. The Pueblos are all small in population, numbering just over twelve 
thousand combined. All are now involved to some extent in the gaming industry. These 
range from the prosperous Santa Ana Pueblo, which has developed significant vacation and 
gaming industries, including contracts with the Hilton corporation, to the more traditional 
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Table 10.1: Context Indicators for MRG Watershed, New Mexico 
1990 Figures Sandoval Bernalillo Valencia 
Total Population 63,319 480,577 45,235 
% Minority 50.4 44.7 54.7 
% > 25 with BA 19.1 26.7 12.1 
% in same house for last 5 years in 51.4 50.9 52.5 
1990 
% Rural 27.3 4.4 32.5 
Median Age 30.8 32.2 31.5 
# of Newspapers 2 3 2 
Summary of Deposits (1994) (in 212 4,283 284 
thousands) 
Median Income 28,950 27,382 24,312 
IWI 3 3 3 
Table 10.2: Context Indicators for MRG: Communities by County (1990) 
Sandoval County Bernalillo Valencia County 
County 
Bernalillo Corrales Rio Rancho Albuquerque Los Lunas Belen 
Total Population 5,960 5,453 32,505 384,736 6,013 6,547 
% 'Minority' 77.6 29.5 27.7 42.2 61.1 69.7 
% > 25 with BA 8.8 39.6 19.6 28.4 12.3 8 
Median Age 28.7 36 31.6 32.5 28.4 31.1 
ck in same house for 
last 5 years (1990) 58.9 55.4 36.7 45.3 45.1 57.1 
# of Newspapers 0 1 1 2 0 1 
Summary of Deposits 21,534 11,552 172,586 4,269,277 66,082 200.676 
(in thousands) 
Median Income 19663 38729 31512 27,555 19554 18,852 
IWI 3 3 3 3 3 3 
Table 10.3: Context Indicators for MRG by County—2000 Census 
1990 Figures Sandoval Bernalillo Valencia 
Total Population 89,908 556,678 66,152 
% Minority 44.9 29.2 43.5 
% > 25 with BA 
% in same house for last 5 years in NA NA NA 
1990 
% Rural NA NA NA 
Median Age NA NA NA 
# of Newspapers 2 3 2 
Summary of Deposits (in millions) 304 4,729 356 
Median Income (1997, est.) 40,139 36,853 30,092 
IWI 3 3 3 
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Santa Domingo and San Felipe Pueblos. In recent years the Indian populations have asserted 
water and land rights granted them in the various treaties signed with the United States. The 
Sandia, for instance, recently won a court suit confirming the tribe's legal title to much of the 
central eastern face of the Sandia Mountain range that abuts ever-expanding Albuquerque 
(Linthicum 2001). New Mexico's governor, among others, expressed concern about the 
ruling, as it placed his house in Sandia sovereign territory. It is noteworthy that the Sandia 
Pueblo won a lower court decision requiring sewage treatment sufficient to meet tribal 
requirements for domestic use and ritual ceremonies before it is released from northern 
Albuquerque and other upstream communities in Sandoval County. 
Valencia County, to the south of Albuquerque, is largely rural. Las Lunas 
(approximately 3,000 people) and Belen (approximately 2,000) are the two major towns in 
the county. Anglo and Hispanic farmers and people who have roots in farming are dominant 
in the county. Valencia County is, however, experiencing some in-migration of both retirees 
and commuters to the metro area of Albuquerque. 
The Isletta Indian Pueblo sits in the middle of the county. The Pueblo has a 
population of around 3,000, with education and administrative facilities on the Pueblo itself. 
The tribe has used the gaming industry as a monetary resource, and they have been the most 
successful of the local tribes to date in suing for treaty rights based both on water supply and 
quality. Court rulings have mandated Albuquerque and the other upstream municipalities to 
treat wastewater that is dumped into the Rio Grande sufficiently that the water is of high 
enough quality to be used in ritual ceremonies and other uses by the Isletta. 
While growth has been less in Valencia County than in Bernalillo and Sandoval 
counties, there has been growing opposition by the rural population, long-time local 
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residents, and by newcomers to the area to facilitating population growth. Vocal opposition 
to plans for incorporation of the Del Rio area and to the proposed Paseo del Sur road from 
southern Albuquerque to Valencia County are examples of this anti-growth coalition. That 
opposition has led to a movement at the county level to establish a county plan, a job that has 
been assigned to the County Planning Office. 
Water Issues and the MRG 
Rainfall in MRG ranges from 12-15 inches per year in northern Sandoval County, to 
around 10 inches per year around Belen in southern Valencia County. Thus the area is arid, 
and most of the publicized concern relates to water quantity. When the media reports on 
these issues, they generally report on issues of water rights and access. Likewise, there is 
considerable concern about the ability of the MRG to meet water demand if expected growth 
continues. Both of these concerns are addressed in the initiatives outlined below. 
The three states, Mexico, and numerous Indian nations that hold riparian status to the 
waterway all claim more of the river's waters than currently exist. Further, the river supports 
ecosystems and species. The ISC adjudicates water claims between states. The ISC, in 
attempting to address growing disparities in water use claims, provided the initial resources 
to the MRGCOG to begin the process of water planning. With this funding, MRGCOG 
sponsored an effort with the municipal and county governments and the major water rights 
holders in the three county areas of Bernalillo, Sandoval, and Valencia counties. Local 
activists used funding to sponsor parallel citizen efforts to determine water management. 
Several forces have combined to increase conflict over water in the area. The first is 
the dramatic growth of the mid-sized city of Albuquerque over the last decade, with a 
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population increase of over 15% between 1990 and 2000. Both commercial (malls and 
shopping centers) and house construction in the area have been booming, supporting the 
influx of older residents to the inland southwest. Second, to grow the long stagnating 
economy of the area, the local Council of Governments and economic development officials 
at the state level, along with the growing suburban development of Rio Rancho, courted and 
succeeded in bringing in the computer microchip maker Intel (Miller 2000, Selcraig 2000). 
Microchip operations are very water intensive. Intel has developed more water 
efficient processes for making computer chips limiting their water intake to one-half of what 
they projected in coming to Albuquerque. Yet, because the agglomeration effects of the 
industry have led other computer product makers, such as Motorola, to follow Intel to the 
area, there has been a heavy drawdown on water to serve the industry (Miller 2000). 
All of this has led to increased concern about water quantity, exacerbated in the last 
couple of years by drought, including an adequate supply of drinking water for the growing 
communities of Albuquerque and environs. Additionally, the pressures on supply have led to 
projected need for Albuquerque to switch to a dual surface and ground water system, with 
extraction from the Rio Grande. New Mexico is the only state in the Rio Grande Compact 
that does not have a state-mandated "in-stream flow requirement," which would require that 
enough water be left within the MRG basin that some flow be maintained throughout the 
year. This has meant that under law the entire water body of the river could be withdrawn 
for irrigation, domestic, and industrial use, provided enough water in some form or another 
flowed downstream daily to satisfy New Mexico's obligations to Texas and Mexico under 
the Rio Grande Compact. 
New Mexico is the only state in the Middle Rio Grande compact without a water plan 
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to document the needs for water in the region. In 1996, Texas demanded greater water 
allocations to serve the growing city of El Paso at the regular meeting of the Interstate Stream 
Commission. New Mexico representatives returned from that meeting with dire warnings that 
their lack of a plan documenting water needs in the Middle Rio Grande placed them in poor 
position to negotiate for water. 
MRG Water Initiatives 
MRG Basin Wide Processes and Issues 
The representatives warnings set off two water basin-wide planning initiatives in the 
Middle Rio Grande. 
1. The MRGCOG Water Planning Forum represents a forum for discussion and 
debate over the allocation rights among the local governments and the major 
water interests. This includes the Pueblo governments, representatives of the 
municipalities, representatives of the county governments and other elected 
water rights holders, specifically the MRG Conservancy District. 
2. The second is the Middle Rio Grande Water Assembly. This is intended to be 
a non-binding, citizen-led initiative that builds consensus around water issues. 
During the drought of 1998-2000, overdraws by farmers and other water users in New 
Mexico drained the river. This led environmentalists to pressure the U.S. government, in the 
form of the U.S. Fish and Wildlife Service and the Environmental Protection Agency, 
through a suit under the Endangered Species Act, to protect the Silvery Minnow, an 
endangered minnow like species that lives in the river (Hansen 1999). 
The immediate culprits in overdrawing the river, the acequia farmers, represented by 
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the Conservancy District, cried cultural discrimination when agencies tried to mandate that 
they return waters to the Rio Grande. Rivera (1998) discusses the history of the acequia 
system, which goes back to the Spanish conquest in the 1600s. Family farms in this part of 
the state are dependent on access to water. This access was granted in many cases in the pre-
United States period, and maintenance of those systems was part of the treaty that ceded New 
Mexico to U.S. hegemony. The acequia farms are often highly productive parcels, though 
they are often quite small in size. Hispanic farmers say their ability to stay on the land is 
intrinsically linked to their access to water. 
The courts flip-flopped during the years 1999/2000 over the extent to which the 
actions to protect the Silvery Minnow must involve constant stream flow or a negotiated 
solution. This is additionally complicated by conflicting scientific accounts of the river over 
time. 
The Conservancy District and many local residents (some more vociferously than 
others) assert that the river has long gone through dry spells that the minnows apparently 
survived. Environmentalists and the agency assert that constant in-stream flow is necessary 
for the survival of the species. 
A number of Pueblos and other Indian tribes over the last decade became emboldened 
to demand treaty rights to the Rio Grande waters that are clean enough to maintain various 
ritual ceremonies. Their demands are putting quality, as well as quantity, requirements on 
the municipalities. 
The Sandia Pueblo recently won a lower court ruling requiring Albuquerque and 
other upstream communities on the Rio Grande (in Sandoval County) to treat sewage 
sufficiently so that the tribe can use the Rio Grande water for ritual purposes as well as 
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domestic uses. While the municipalities have appealed on the grounds of unbearable and 
unreasonable cost, the Sandia have forced the discussion of surface water onto the public 
discussion table. 
The Isletta won a similar ruling in 1999, requiring Albuquerque and the other 
upstream municipalities to provide sufficient water of adequate quality to carry out tribal 
rituals. The ruling required Albuquerque and other upstream municipalities to improve 
treatment of the sewage effluent return flows to the Rio Grande. While they have objected 
on the grounds that this constitutes an undue financial burden, the court ruling is binding. As 
one representative of an upstream community said, 
What is required with this Isletta ruling is a real burden. It is going to cost us a lot of 
money to meet their standards, and they exceed anything that is reasonable (Personal 
interview, Sandoval County, November 21, 2000). 
A representative of the Isletta put it differently, 
We count on the communities upstream to pass on to us this shared source. We only 
ask that it be of sufficient quality that we can continue to respectfully use it as we 
always have. The question is whether Indians will not lose rights to water as we did 
land (Personal interview, November 15,2000). 
Water and the Albuquerque Metro Area 
The City of Albuquerque is in the final stages of diverting water from Rio Chama 
(upstream in Northern New Mexico) into the Rio Grande to provide additional drinking 
water in response to projected population growth. This has made the City increasingly 
interested in watershed management efforts that will maintain the integrity of the Rio Grande 
as a future source of water for Albuquerque and the surrounding area. 
There have been significant concerns about ground water quality as well. The 
discovery in the 1990s that ground water in the MRG was far less plentiful than expected 
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heightened concern not only about the amount of water available, but also about how well it 
was protected. The soils in the area are largely sandy, or loess, which means they are highly 
permeable. Thus, water experts, managers, and citizen activists voice concern about 
pollution not only from industries, but also from small businesses, such as gas stations, and 
from septic tanks at individual homes. Albuquerque has not developed through unified 
planning, but rather through isolated housing developments around the city core. Most of 
those developments have either individual or small group septic systems that are unregulated 
and vary in construction quality and upkeep. There are additionally concerns about pollution 
from small industries and businesses. 
Albuquerque is at once booming, and grappling with economic disparities that 
continue to cause concerns. The extent to which water risks and access to safe water are 
dispersed across the population continues to be an issue of concern for Albuquerque and the 
rest of the Rio Grande planning area. As a local activist for the rights of the Hispanic 
communities in Albuquerque said, 
[Those of us in the poor communities] no longer trust the government to protect our 
water. If it comes to economic growth, and the waste has to go somewhere, then we 
suspect it will come to our neighborhood. That's what happened [in the South 
Valley], and now there are two Superfund sites where people are still trying to live. 
... They give tax credits for industry, but in this neighborhood we have to pay for 
water at the store (Personal interview, Nov. 22, 2001). 
The water managers and residents of the area have a constant balancing act to play. 
On the one hand, protection of water quality through installation of sewer systems is 
commonly believed to encourage growth. On the other hand, not installing such systems 
degrades water quality. (There is little evidence that the lack of sewer systems has slowed 
growth in the region.) An employee of AMU put it this way, 
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One of the biggest problems that we have around here is leaky septic systems in these 
new developments. For instance, out in Sandia Heights, we're getting ready to 
require that they connect to the city sewer systems. A lot of residents are 
complaining because they say that once you put in the sewer network then you're 
inviting developers to move in. I don't really blame them, since that seems to be 
what happens, and I don't want the area I live in developed either. But we're already 
identifying problems in the area, and it's just going to get worse (Personal interview, 
November 15, 2001). 
This employee also acknowledged that zoning laws to control growth in some areas would be 
the real solution to this problem, but "that's a long way from happening out here." 
The traditional engines of economic growth have also been areas of concern, as both 
the growing computer industry, driven by the computer chip maker Intel, and the government 
research industry, which includes Los Alamos, Sandia Labs, and Kirtland Air Force Base, are 
high water users and potential polluters. 
These concerns have been exacerbated by lack of cooperation of these institutions 
with citizens and others on the Citizens'Advisory Board (CAB). Sandia National 
Laboratories (SNL), for instance, disbanded the CAB in reaction to repeated insistence by 
citizens that SNL test the ground water under the so-called mixed-waste landfill (MWL) to 
examine the extent of contamination of Albuquerque's water source. The U.S. Department of 
Energy and SNL claim the MWL is safe from contamination of drinking water, and, 
additionally, is unsafe to remove because of its contents. Citizen activists claim the MWL 
must be moved, even if it is safe now, as the toxic nature of the dump poses a serious future 
threat. Thus, the situation in the MRG exposes in stark relief the potential conflict between 
livelihood and long-term water protection. 
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MRGCOG Water Board 
The MRGCOG Water Board (formed by the ISC in 1987 in response to authorization 
by the New Mexican legislature to found regional water counsels) is a standing body that has 
representatives from the major elected municipal and non-municipal bodies in the three-
county area. To date, squabbles among the parties about issues as basic as who gets to vote 
have hindered anything more than off-the-record discussion. 
The ISC commissioned MRGCOG to undertake planning to document water use and 
needs through the MRGCOG Water Board. At least officially, this MRGCOG Water Board 
planning effort is now under way, with representation from the political bodies and major 
holders of water rights. Under the current structure of the MRGCOG effort, voting rights 
have been assigned according to the extent to which water rights have been granted. This 
means that the Conservancy District or the Pueblos can almost always trump municipal 
government officials, who represent the largest population of stakeholders, in disputes over 
future plans regarding water. As a person close to the process said, 
The set up is a little crazy. The smaller governments aren't very happy about 
effectively not having rights as they sit around the table, but this was only way the 
Conservancy District and the Pueblos would agree to participate in this process. 
Albuquerque owns enough water rights that they will be able to maneuver their point 
of view. But smaller places like Rio Rancho or Corrales, who have growing 
populations and water needs, are likely not to participate fully since their vote doesn't 
count anyway (Personal interview, November15, 2000). 
The MRGCOG Water Board Forum was formed in 1998 because of the wrangling 
that kept all stakeholders from participating in the MRGCOG Water Board. It is a 
government-to-government initiative that will take under consideration the non-binding 
advice of the Water Assembly, the citizen's initiative. 
The MRGCOG Water Board Forum is intended to have decision-making authority. 
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Indeed, it is hoped that this initiative will provide guidelines for water planning that will fit in 
with the MRGCOG strategic plan. The strategic plan for 2020 in the Middle Rio Grande 
planning area anticipates significant growth of population. It is, however, quite vague about 
how this growth might occur within the three-county area, and exactly what should be done 
to make sure the impacts of this growth are not negative. While the water planning initiative 
met during 2000/2001, there remain serious political disputes about rights of the different 
parties at the table. Additionally, the various parties to the planning initiative are involved in 
ongoing disputes amongst themselves, in many cases involving water. 
For instance, the village of Corrales has sued the State of New Mexico Engineer to 
prevent that office from granting a permit to the growing city of Rio Rancho for an additional 
drawdown of 50 million gallons per day from the jointly shared aquifer. As a representative 
of Rio Rancho said, 
The question is about allowing communities to be who they want to be. In Rio 
Rancho, we want to grow, both in numbers of people and jobs. We're happy to let 
Corrales be who they want to be, a somewhat rural community, though change is 
coming for them. They should let us grow as we want to. We can work out 
distribution (Personal interview, November 22, 2000). 
No other small community in the Middle Rio Grande explicitly promotes growth. As 
a community representative in Valencia County said, 
We can all agree that we don't want rampant growth. When they [the NM 
Department of Transportation] proposed the extension of the road [Paseo del Norte] 
to hook up with Interstate 25, you saw lots of people turning out at meetings to stop 
it. We just aren't ready to become part of greater Albuquerque (Personal interview, 
November 18, 2000). 
However, the MRGCOG Water Board Forum is supposed to develop water policy in 
line with their existing strategic plan. This plan anticipates population in the Middle Rio 
Grande to triple (from just over 500 thousand to 1.49 million) by 2050 (MRGCOG 2001). 
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It is notable that, while the Water Assembly is represented by two ex-officio members 
on the MRGCOG Water Board, the Pueblos have chosen not to participate, arguing 
(according to a MRGCOG representative in a personal interview on November 14, 2000) that 
they want to settle outstanding claims to water rights with the Federal Government before 
negotiating water rights with the regional actors. 
Albuquerque Municipal Water Protection and Planning 
Really, we see ourselves as developing into the regional municipal utility. 
Albuquerque is clearly the largest municipal water distributor in the area. If we are to 
hope to address these issues of water distribution in an efficient manner, it is clear 
that we have the most resources for water delivery (Personal interview, AMU 
employee, November 17, 2000). 
The AMU has undertaken since 1996 a participatory effort to develop systems of 
ground water protection throughout the greater Albuquerque area. This has involved 
extensive meetings with businesses, homeowners, and builders on an ongoing basis, as well 
as systems of monitoring and control and incentive and training programs. The initiative 
started in 1993, when the USGS water inventory revealed that the Middle Rio Grande in 
general, and Albuquerque in particular, had substantially less water than it originally thought. 
Residents of the "Duke City", as Albuquerque has named itself, had always thought of 
themselves as "living on an underground Lake Superior." 
The announcement was a shock to the psyche of the city. The city began to 
reconfigure its publicity. In 1994, the city began a public education campaign aimed at 
encouraging conservation among residents. Now, throughout the Albuquerque metro area, 
the AMU has distributed and posted signs, "Welcome to Life in the Desert." The sign then 
lists ways to conserve water. The AMU has initiated a participatory process of domestic 
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water supply planning that will hopefully yield concrete proposals for water conservation. 
Over the last two years, the utility has facilitated an open forum on water resources and ways 
to improve efficiency of distribution. The outcome of this process will be a strategic 
planning document for water resources supply and management in the Albuquerque metro 
area. 
Meetings were held in all of the different designated neighborhoods in the city to 
solicit input from residents on the major issues that ought to be covered in the document. 
Additionally, drafts of the document were available on the AMU web page with notices 
welcoming comments from the public. A draft document has been released that calls for 
greater attention to conservation, planning aimed at delivery of water services, and the 
development of a localized system for monitoring and maintenance of septic systems that sit 
outside the area served by City of Albuquerque or Bernalillo County sewer lines. It is 
notable, however, that when I spoke with neighborhood activists from poor areas of 
Albuquerque, they said they did not know about the planning initiative and were not 
contacted to participate in it (Personal interviews, November 20 and 21, 2001). 
Since 1996, the City has sought out different stakeholders (both polluters and non-
polluters) to attempt to address potential threats to water supply. That stakeholder initiative 
involves meeting with community groups thought to pose a threat to the water supply. Many 
of the gas service centers were instilled prior to standard regulations about gasoline storage 
construction, design, and placement. 
The placement of solid and liquid waste landfills and the impacts of jewelry 
manufacturing operations are additional areas of concern. Through the 1970s, the City of 
Albuquerque used the river and waterways as a dumping point for municipal waste. It was 
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thought that this was the easiest way to move waste away from the city and downstream, 
where it would dissipate. Since that time the city has developed more sanitary landfills, but 
given the sandy soils in the area, there are still concerns regarding the placement and 
composition of those sites. 
New Mexico is famous for southwestern jewelry, and there are hundreds of small 
jewelry operations in Albuquerque and environs. The jewelry shops are so small they don't 
believe they need to make the special efforts to properly dispose of the waste products from 
the construction of jewelry, yet the waste products are largely made up of various types of 
metals. Aggregated to the level of the industry sector, those heavy metals pose a serious 
potential risk. The city has had to grapple with developing regulations that protect water 
quality while not putting the industry out of business. A Municipal employee said, 
The city had to pull businesses into the water issue because of the way it has grown. 
We now have one of the biggest cities in the Southwest and only secondary treatment 
on water. We needed action from the business community if we were to hope to 
maintain water quality. We set up programs to improve business practices of 
discarding waste products, including heavy metals. One of the important points here 
is that this program is mostly voluntary, though the Fire Marshall has taken on the 
responsibility of reporting violations when he sees them. We have pretty good 
programs with the automotive, silver processing, dry cleaner, photography, and 
printing industries, but there is a lot more we could do. The issue is [financial] 
resources [to provide proper oversight]. (Personal interview, Nov. 22, 2000). 
These efforts are combined with a new initiative by the AMU to implement 
watershed level drinking water protection and distribution plans in light of the development 
of the Rio Chama convergence, which will divert water the San Juan River into the Rio 
Grande, allowing Albuquerque to draw drinking water from the Rio Grande. This will 
involve implementing significant watershed as well as ground water protection activities. 
Both of these efforts have been accompanied by significant publicity campaigns. 
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In addition, there have been efforts by local groups to organize around the protection 
of ground water from the military laboratories and industries in the area and to remediate 
toxic spills from those sources. 
MRG-Water Assembly 
The New Mexico office of the ISC had become concerned that Texas, with its large, 
and growing, population, and critical water shortages, would demand greater allocation of the 
Rio Grande water. New Mexico lacks political muscle, but also does not have a water use 
plan to document reasonable use in the area. The ISC asked that New Mexico Council of 
Government along the Rio Grande watershed engage in a planning exercise so that New 
Mexico would have data and rationales on which to stake claims to the water that it is 
currently using. There are five planning areas that extend the length of the watershed inside 
New Mexico. The Middle Rio Grande extends across the three counties of Valencia, 
Bernalillo, and Sandoval counties. The MRGCOG Water Forum involves the municipalities 
in the Middle Rio Grande area, as well as the major water rights holders. It is charged to 
develop a water distribution plan with funding from the ISC that will show cooperation 
among the various governmental and administrative parties. 
The ISC additionally called upon the MRGCOG to provide support for a potential 
participatory water planning exercise designed to include the various stakeholders in the area. 
A retired economics professor from University of New Mexico stepped forward to serve as 
the coordinator of the Water Assembly. The notes of the Fourth MRG Water Assembly 
summarizes the comments of current chairman, Robert Swartwout, who provided a brief 
history of the movement. 
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In August of 1997, a core group of academic and technical experts organized the First 
Assembly and invited stakeholders to talk about initiating a regional water-planning 
program for the middle Rio Grande. At the second Assembly that same year, 
participants elected a 35-member body called the Action Committee to represent the 
stakeholder organization and do its day-to-day work. The Action Committee consists 
of four constituency groups (advocates, specialists, managers, and tribal) with eight 
members each. Members serve on one or more working groups that focus on 
technical material, public participation, development of alternatives, or fund-raising. 
The chairs of each group, plus a Chairman, Vice-Chairman, Secretary, and Treasurer, 
operate as an executive committee (Water Assembly 2001). 
After incorporating with tax-exempt status in 1999, the Assembly signed a 
Memorandum of Understanding with MRGCOG, negotiated a scope of work, and together 
received funding from ISC to develop a water plan through participatory processes. Using 
the administrative support of MRGCOG, the ISC moneys have been used largely to fund an 
administrator for the Assembly. The Assembly holds two meetings annually to report 
progress plus frequent issue oriented meetings to which the public is invited and encouraged 
to attend. 
The stated mission of the Water Assembly is as follows. 
Through an open, inclusive, and participatory process, to develop a plan of 
sustainable water management strategies for the Middle Rio Grande Region and 
establish a process to implement the plan (Water Assembly 2001). 
The Assembly has encouraged participation through holding open meetings in different parts 
of the MRG area. This includes meetings in all of the towns in the Middle Rio Grande 
planning area as well as several on Pueblos. The Assembly holds four forums annually to 
discuss water issues, and each March it holds a well-publicized annual Water Assembly 
meeting that is open to the public. These annual meetings have been held since 1998, and 
attendance has increased each successive year. 
The initiative has active participation from the environmental community, the 
206 
municipalities, and business. This is the result of intentional efforts to involve diverse 
perspectives. Water Assembly representatives actively attempt to involve members of 
sectors that are not adequately represented. They have held meetings throughout the Middle 
Rio Grande area to expand the opportunities for participation by community members. 
Water Assembly leaders are aware both of the groups currently playing a role in the 
discussions and of those groups not actively involved2. 
The participants from the environmental community range from the more moderate 
Rio Grande Restoration to the more radical Forest Guardians. Representatives of the 
counties, villages and towns, and municipalities include planners, utility managers and others 
interested in the issues. Representatives from the business community have included Intel, 
the largest corporation in the MRG area, as well as representatives of other smaller 
corporations. The chambers of commerce from Albuquerque and each of the counties claim 
participation, although they are not represented on any of the Assembly committees. Other 
active participants in the Water Assembly include representatives of the Office of the State 
Engineer, the ISC and BuRec. The Middle Rio Grande Conservancy District also plays an 
active role. 
The Pueblos have chosen not to be involved in the Water Assembly. In a prepared 
statement on behalf of the Coalition of Six Middle Grande Basin Pueblos to the 1999 3rd 
Assembly for Water Planning in the Middle Rio Grande, they state, 
Because our governments predate the existence of the United States, our authorities 
are not dependent on, nor do they derive from, the United States. We have our own 
inherent government power.... We have substantial rights to the use of water. These 
rights must meet our historic, present, and future water requirements necessary to 
2 Based on discussions with Water Assembly leaders from November 17-24, 2000. The Water Assembly web 
site documents some of their attempts to involve as many stakeholders as possible (MRG Water Assembly 
2000). 
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provide a permanent homeland on which we and our descendent^ can reside, maintain 
our culture, practice our traditions and sustain ourselves. ... This century has seen 
water replace land as the Indian asset most craved by others. .. .The Pueblos have 
extensive rights to water ... protected by Federal law. But, let me say that the 
Pueblos are open to working cooperatively with our neighboring governments in a 
government to government setting. We should all cooperate in resolving long­
standing disputes over water in the basin. By acting now, we can take steps, which 
will protect and enhance everyone's quality of life in the Basin. (Water Assembly 
2001). 
Outside of public forums, the Assembly carries out activities through two 
subcommittees. The Executive Committee, charged with representing the Assembly at 
official meetings, such as the MRGCOG Water Board, securing funding for activities, and 
carrying out the administrative functions surrounding meetings, reports of meetings and 
follow up. The Action Committee carries out activities and explores issues. The Action 
Committee consists of four constituency groups (advocates, specialists, managers, and tribal). 
The tribal group has not met for the reasons stated above. The Action Committee then forms 
into working groups that focus on technical material, public participation, development of 
alternatives, or fund raising. Each working group has a chair, secretary, and treasurer and 
reports to the Action Committee, and through the Action Committee to the Water Assembly 
as a whole. 
The Technical Working Group successfully worked with University of New Mexico, 
the State Engineers' office and others to produce a Middle Rio Grande Water Budget 
(distributed through MRGCOG) in late 1999. This has served as the basis for discussions 
about management of water resources. 
Using the MRG Water Budget as a base line, the Participation Working Group has 
held meetings over the last year to develop a consensus vision of the Middle Rio Grande 
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(Papadoulous and Associates 2000). These meetings are open to the public, and the Working 
Group has drawn on professional facilitators in the MRG community to assist with 
facilitation of these meetings. As the facilitator the night I attended the meeting put it, 
Once we have developed a consensus vision of the Middle Rio Grande, we will 
develop indicators to measure whether we are moving toward that vision. This vision 
will provide the framework for where we want to go and what we want to do in the 
future. (Recreated from notes taken at the MRG Water Assembly Meeting, November 
15, 2000, Pueblo Indian Cultural Center, Albuquerque, NM). 
The participation task force of the Action Committee also facilitated the development 
of the report, "Attitudes and Preferences of Residents of the Middle Rio Grande Water 
Planning Region Regarding Water Issues," through the University of New Mexico Institute 
for Public Policy (Action Committee of the MRG Water Assembly and the MRGCOG 2000). 
A survey of 1,391 randomly sampled individuals (589 actually returned the survey) in the 
MRG planning area showed that while MRG residents did not spend a great deal of time 
physically interacting with the river, the vast majority believed that better management of the 
river was important. The vast majority also believed that "It is important for New Mexicans 
to come to agreement soon on a plan for managing our water to avoid increasing conflict 
over water in the future." These results have been used to bolster the work of the Assembly 
in attempting to develop a consensus plan for water distribution. 
The Technical Working Group currently includes representatives from state 
government, utilities, industry, municipalities, and the farming community. They are 
working to document the available alternatives to the current water management systems and 
hope to apply these to mitigate the negative effects of the current over-allocation of water 
that has plagued the MRG, especially in drought years. As an industry representative of the 
working group told me, 
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People say that the real solution to the water allocation problem is population and 
growth. Frankly, we're in business, and a fairly water intensive one at that. We need 
growth: both in numbers of people and in the amount we produce. But we are 
constantly looking for ways we can do that and have a less severe impact on the 
environment. We have to live, after all, as well (Personal interview, November 15, 
2000). 
The meetings of the Water Assembly are not without serious disagreements about the 
history, vision, facts, and ongoing activities in the Middle Rio Grande. These have come to a 
head in several cases as a result of Federal Regulations. For instance, the listing of the 
Silvery Minnow as protected under the Endangered Species Act and how to respond to this 
has caused significant disagreements within the Assembly as well as in the court cases. As a 
representative of an environmentalist put it, 
The minnow is a canary for the River. We need to do whatever is necessary to save 
it, because a whole ecosystem is tied to the fish. The need for a free flowing river is 
not a value, it is essential to the very health of the river. It is a fact. If the river does 
not have in-stream flow sufficient to sustain aquatic life, then it is no longer a river 
(Derived from notes of group discussion, November 15, 2000). 
A representative of the MRG Conservancy put it differently. 
If you support the idea that a farming community that has existed in an area for four 
hundred years has a right to continue farming, then I'm not sure what you do with the 
demands of the environmental community. Farming in this part of the country simply 
isn't possible without irrigation, especially in the hottest part of the year. Yet all of 
the environmentalists, even the ones we would normally call more reasonable, call for 
year round in-stream flow (Personal interview, November 20, 2000). 
A farmer in Valencia County told me, 
Farmers certainly don't want to see the fish disappear. But we doubt that it needs a 
free flowing river all the time, either. People keep saying they don't understand why 
they're being forced out of business to keep water in the river, when old timers talk 
about walking across the river at the height of the dry season (Personal interview, 
November 21, 2000). 
Academics, sympathetic with environmental causes have confirmed these stories are 
consistent with the flood and dry cycles that used to characterize the river. However, others 
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have pointed out that it is precisely because of the restricted flow of the river that constant in-
stream flow is now necessary. A court ruling in December 2000 mandated the BuRec to 
preserve habitat for the Silvery Minnow, but to negotiate how to do this with farm 
organizations (Soussan 2001). 
Municipalities, hydrologists and environmentalists have also had disputes over water 
quality issues and the proposed arsenic ruling. While environmentalists in the area cheered 
the Clinton administration's mandate to reduce the arsenic standard to 10 parts per billion 
(ppb), municipalities claimed this would cost tremendous amounts of money, dwarfing 
savings from other pollution prevention efforts. As an academic on the Albuquerque 
Groundwater Protection Board put it, 
The proposed arsenic standard is far beyond reasonable. The studies from Thailand 
that they used to come up with it aren't even conclusive about the potential risk...And 
the cost. Twenty-five or 30 million dollars to filter out the arsenic will be a strain for 
Albuquerque, not to mention the smaller community systems. It is simply untenable 
(Personal interview, November 17, 2000). 
The Assembly serves as a point of interaction between environmentalists, drinking 
water activists, municipal officials, and surface water managers. It sees itself playing an 
important function in integrating discussion of ground water and surface water supply and 
quality. 
Impacts 
These three water management initiatives have successfully put the need to change 
water management on the table for public discussion. Currently, there are clearly 
disagreements and disputes. 
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The AMU has attempted to change both the perception and actual management of 
water resources through processes aimed at potential polluters and through a more open 
planning process. In both processes, the initiative seems to have been conditionally 
successful. The ordinances passed and programs set up to mitigate small industry and septic 
system pollution of the water source have succeeded in getting buy-ins from a number of the 
key industries. Yet, the program lacks sufficient funds for oversight. While industry 
representative organizations remain very cooperative, staff and citizen activists expressed 
lingering fears about the extent to which small businesses might be cutting corners and 
endangering Albuquerque's drinking supply. 
Waste sites at the Sandia Laboratories and Kirtland Air Force Base constitute 
additional concerns for the city's drinking water. The city is seeking to cooperate with these 
institutions in addressing these concerns, but it lacks jurisdiction, as both sites are federally 
owned. Neither institution has allayed suspicions through their interactions with concerned 
citizens. As a city employee who has been involved in the analysis of the sites put it, 
The problem is that the mostly radioactive MWL is under the auspices of Sandia 
Labs. These are DOE people and they don't know anything about how to do 
participation. I went to a meeting with citizens, and they wouldn't even allow 
discussion of whether the MWL was contaminating drinking water. They kept trying 
to direct discussion to highly theoretical and boring discussions about movement of 
certain kinds of sediments in certain kinds of geology. No one wanted to talk about 
that. At Kirtland they are military and even worse about public participation 
(Personal interview, Nov. 22, 2000). 
The MRGCOG Water Board has begun discussion of basin-wide planning. However, 
given the current voting restrictions and the refusal of the Pueblo community to participate in 
the process, that aspect of the water planning process, while necessary, is ineffective. 
The Water Assembly has successfully combined the issues of ground water and 
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surface water planning in a discussion forum. They have produced several useful studies that 
provide a base line for available resources and current attitudes. Although there is significant 
disagreement among the participants in the Water Assembly, it has successfully facilitated 
discussion between civil society, market, and government sectors about the issues and 
desired outcomes of initiatives to protect water quality. 
Analysis 
Water in the Middle Rio Grande is a highly controversial and contested resource. 
Numerous communities stake a claim to that water, and the potential exists for water claims 
to simply be settled through regulations and messy court cases. The multiple initiatives in 
MRG are attempts to avoid that potential conflict and its associated social, political, and 
economic costs. The Water Assembly is an important forum for discussion of water issues 
(Habermas 1979). It serves as a central location to encourage participation among the 
various other forums. (See Figure 10.2.) 
The strength of the Water Assembly is its ability to foster discussion among groups 
representing multiple perspectives on issues of water quality and water rights. (See Tables 
10.4, 10.5, and 10.6.) The Assembly does this through the used of many of the elements of 
participation listed in Chapters 3 and 5. While professional facilitators from outside the 
community are not brought in for all meetings, they are utilized for the large semi annual 
meetings. A local person with knowledge of facilitation techniques facilitates the smaller 
meetings. The process of developing policy recommendations follows the participatory 
methodologies as well. The Assembly has worked to develop a consensus vision of the 
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Figure 10.2: Institutional and Stakeholder Relationships in MRG 
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Table 10.4: MRG Water Assembly 
Local Regional State National 
State 
Civil Society 
Market 
BernCo. Utility 
District, AMU, City 
of ABQ, Valencia 
County Planning, 
Las Lunas Water 
District, Belen 
Water District 
All-Indian Pueblo 
Council, Pueblo 
Env. Center, 
University of New 
Mex, 
NAIOP, ABQ 
Chamber of 
Commerce, Intel 
Corp. 
MRGCOG, MRG 
ISC 
Rio Grande 
Restoration, MRG 
Dialogue, New 
Mexico Sierra Club, 
New Mex. Audubon 
Society, 
MRG Conservancy 
Districts 
NMED, 
NM State 
Conservationist, 
1000 Friends of 
NM, New Mexicans 
for Clean Air and 
Water 
EPA. BuRec, 
ACOE, BLM 
Table 10.5: MRGCOG Water Resources Board (2001) 
Local Regional State National 
State 
Civil 
Society 
Market 
City of ABQ. Abq Metro 
Arroyo Flood Control 
Authority, City of Belen. 
Bernalillo County, Village 
of Bosque Farms, Village 
of Corrales, Village of Los 
Lunas, Village of Los 
Ranchos de Albuquerque, 
City of Rio Rancho, 
Sandoval County, Southern 
Sandoval County Arroyo 
Flood Control Authority, 
Valencia County 
MRG Conservancy 
District, ISC2, Rio 
Puerco Subregion3, 
Rio Jemez 
Subregion3 
UNM Dept. of 
Planning2, UNM 
Dept. of Civil 
Engineering2, MRG 
Water Assembly3 
NM State 
Engineer, 
NMED, NM 
State Planning 
Office 
EPA, BuRec, ACOE, 
BLM2 
1. Are invited, but only the Isletta have yet consented to participate. 
2. Serve in an advisory capacity only. 
3. Serve as Ex-Officio, non-voting members. 
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Table 10.6: MRG Ground Water Coalition 
Local Regional State National 
State AMU, Bernalillo MRGCOG Utility NMED, NM State EPA 
County Municipal Board Engineering Office 
Utility 
Civil Society Albuquerque 
League of Women 
Voters, Saw Mill 
Neighborhood 
Coalition, Sandia 
Heights 
Neighborhood 
Coalition 
Market NAIOP, ABQ 
Chamber of 
Commerce 
* The two important organizations that are not in this coalition, but should be, are Sandia Labs and Kirtland Air 
Force Base. 
region and from that developed goals and outcomes. Using the working groups under the 
Action Committee, the Assembly attempts to develop both information about water quality 
and quantity and alternative actions that will move the region toward the agreed upon 
outcomes. 
The Action Committee of the Water Assembly, drawing on the significant human 
capital in the area (specifically the various institutes at University of New Mexico) has 
developed base line information to ground discussions in issues rather than positions. 
Because of the contested nature of the Rio Grande, information from recognized legitimate 
sources has been extremely important in framing the discussions. The various task forces 
have played an important role in identifying key issues and proposing alternative approaches 
to water conservation. The Assembly has used these recommendations in drafting general 
policy guidelines for making water management decisions (Water Assembly 2000). 
The Action Committee design allows the Assembly to seek and engage diverse 
perspectives on particular issues as they identify the problems of the region and the vision of 
Citizens for a 
Toxic Free New 
Mexico, SNEEJ, 
SWOP, SRIC 
NM for Clean Air 
and Water, 1000 
Friends of NM 
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a future that involves better management of water resources. The task forces also provide a 
forum for development and exchange of local information about the ecological, historical, 
economic, and social aspects of water issues in the MRG. This, in turn, strengthens the 
coalition (Eyerman and Jamison 1991). 
Another important role of the Assembly, along with the powerful coalition members 
in the Albuquerque Municipal Utilities, has been to create greater awareness of both the 
scarcity and importance of water resources in the Middle Rio Grande. Development culture 
in the Middle Rio Grande for years progressed on the assumption of supplies far beyond 
what actually existed. Protecting water supply and water quality in the region involves 
changing that perception, by developing a new sense of place that recognizes water scarcity 
as a reality and water quality as something to be protected. The publicized discussions of the 
Water Assembly help to create that new perception of place (Touraine 1992). 
It is clear in this case, however, the extent to which consensus and coalition building 
is at the mercy of decisions made by outside forces. Both the Silvery Minnow and Arsenic 
rulings highlighted existing differences between the environmental, agriculture, and 
municipal manager communities. (See Figure 10.3.) In both cases, the issues seem, as I write 
in July 2001, to have been resolved. Yet, they set into relief the different values, 
understandings of risk, and understandings of science among these groups. 
For the moment, there is much discussion, but little action, on the need for growth 
management in the Middle Rio Grande. This is in no small part the result of the state 
government, which is adamantly opposed to implementing zoning or 'smart growth,' a value 
that is shared by many in the Southwest. When the calls for growth management do gain 
political power, a conflict will in all likelihood occur between this coalition (emerging as 
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agreement between village and neighborhood residents, environmentalists, and farming 
advocates) and the industrial community. It is possible that a compromise will come out of 
the ongoing discussions among these groups facilitated by the Water Assembly. 
As the Water Assembly attempts to build a consensus policy around water 
management, a question remains as to whether the MRGCOG Water Board and the ISC will 
heed the group's recommendations. After the amount of effort by many citizens and many 
groups, I would speculate that the political cost of completely ignoring the recommendations 
of Water Assembly would be high. Given the current organization (including relative voting 
power) of the MRGCOG Water Board, reaction is hard to predict. Certainly, having 
provided the political opening (Eisinger 1973) for community input on these issues, a 
MRGCOG rejection of the recommendations by the Assembly would lead to a legitimization 
crisis for local government (McAdam et al. 1996). There are other significant outliers that 
could impact water in the Middle Rio Grande, which are inferred above. These include the 
potential impacts of toxic waste from the Sandia Labs and Kirtland Air Force Base, and an 
eventual settlement of water rights with the six Pueblos of MRG. 
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CHAPTER 11. CONCLUSION 
The chapters above have outlined a model for developing community capacity to 
protect water quality. I have taken the reader through the rationale, legal background, theory, 
model design, quantitative analysis, and comparative case studies. My goal is to demonstrate 
the importance and function of participatory process in community water quality protection. 
This final chapter will summarize that information, discuss its implications for water quality 
and natural resources management and policy, and identify future research needs. 
Summary of Findings 
This manuscript opened with a quote from Ibsen's Enemy of the People. This play 
holds metaphors worth discussing as part of the conclusion. Dr. Stockmann, who was 
eventually ostracized by the town because of his unwillingness to back down from 
documenting water pollution from the tannery in the city baths, made a mistake not 
dissimilar to many local water quality advocates. He assumed that scientifically accurate, 
documented information alone would bring public opinion to his side. Without the social 
process of consciously building a coalition, Dr. Stockmann found the concern about water 
quality in the town that people displayed as he first documented the problems became 
overshadowed with rhetoric by Mayor Stockmann and others about economic ruin if the 
Baths were closed. 
It is notable that the gravest risk (in the play) was to customers of the baths from 
outside the community. This is not dissimilar to the problem of mobilization of a community 
around water quality. Often, the people that it is most important to mobilize are not the ones 
likely to be affected by water quality problems. Rather, it is the upstream riparians who have 
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the power to protect water quality (NRC 2000). If this is the case, then it is incumbent on the 
downstream users to develop incentives (as well as sanctions) to encourage shifts to activities 
that will protect or remediate water quality. Dr. Stockmann proposes no alternative 
economic enterprise while the baths are closed, nor a mechanism for helping the tannery to 
pay for the cost of water treatment. He simply assumed civil society would mobilize to close 
the baths and force the tannery to clean itself up. In the end, civil society mobilized against 
Dr. Stockmann. Mayor Stockmann, whose quote illuminates the inevitable intertwining of 
the technical and economic aspects of risk, understands (in the most devious of ways) the 
role of public participation and social mobilization. Dr. Stockman did not (Ibsen 1970). 
In Chapter 4,1 hypothesize that local capacity to protect water quality is related to the 
processes employed in carrying out the initiative. I also hypothesize that these processes 
involve building a coalition, and that the diversity of this coalition (the extent to which it 
involves state, market, and civil society actors) will contribute to strength of the coalition. 
These hypotheses are derived from the literature on participatory approaches and social 
movements. From the participatory approaches literature, I draw the importance of 
developing processes that build on local knowledge, develop local systems of inquiry, and 
empower communities to monitor and analyze natural resources (Wondolleck and Yaffee 
2000, Hinchcliff, et al. 1999). From the social movements literature, I draw on the need for 
dialogue (Habermas 1979), linkages to a wide coalition (McAdam, et al., 1979; Sabatier and 
Jenkins-Smith 1993; Flora, C. 2000), and the importance of place as an organizing 
framework (Touraine 1992; Melucci 1989). Dahrendorf s (1959) discussion of class 
mobilization is important here as well. Conflict between the order givers and order takers, as 
Dahrendorf (1959) refers to them, is an omnipresent part of water management social 
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movements, as community members, the private sector, and government assign blame or 
defend themselves against blame for pollution or assert rights to water use. Negotiations 
over legitimate evidence are an important part of turning conflict into disagreements over 
issues rather than conflict over positions. Eyerman and Jamison's (1991) theory of cognitive 
praxis has relevance to water quality cases as well. Especially in the Chippewa Watershed, 
citizen monitoring and creation of local knowledge has been key to expanding and 
legitimizing the coalition. 
The quantitative analysis on the 50 case studies of water quality protection 
demonstrates a definite linkage between process and impact indicators (Chapter 6). There 
are no relationships of context indicators to the process scale. Using logistic regressions, I 
ran the scaled process indicators and context indicators against the impact indicator. The 
results demonstrated that both context and process indicators contribute to project impacts. 
Additionally the findings show the importance of processes as an intervening variable 
between context and impact. Additionally, these findings show the importance of measuring 
community capacity as well as water quality. Neither the context nor process indicators had 
significant relationships with the reported natural capital outcomes. There were significant 
relationships with impact indicators in each of the other categories (human, social, 
financial/built) of community capitals (Flora, J. 1998). Changing water quality takes time, 
and many of the cases in this database were written relatively close to the time of 
implementation. 
These findings support the hypothesis that process is important in community 
organization to protect water quality. They also support a model of community organization 
that builds on those indicators of context and develops capacity at the local level through 
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implementing the elements of process. Quantitative analysis does not lend itself to the 
analysis of the dynamics of process. 
In Chapter's 8, 9, and 10,1 presented three in-depth case studies carried out in 
communities currently grappling with water issues in order to better understand these 
dynamics at the case study level. In all cases, the distinction between water quality and 
quantity is difficult to discern. Regardless of varied rainfall and water budgets, the 
community efforts around water quality have as much to do with amount and supply of water 
as with water quality measures (in Chippewa because of concern about flooding, in Carroll 
County and Middle Rio Grande because of concerns about supply). Likewise, all these cases 
involve negotiations (either directly or indirectly) with downstream water users. 
Additionally, they illustrate the importance and pitfalls of coalition building with parties of 
varied strength. It is here that Dahrendorf s (1959) discussion of conflict is especially 
relevant. There is a level at which too much pressure from the larger municipal areas can 
build resistance (NRC 2000). 
These cases also have very different social contexts. Social capital, as measured by 
the civic plurality index (Young and Lyson 2001), is different for these three places. Carroll 
County's score is -.51, Middle Rio Grande's Score is .57, and the Lower Chippewa 
Watershed score is 1.53. Carroll County is relatively homogenous, but experiencing 
significant growth driven by Baltimore's suburban sprawl. The Lower Chippewa 
Watershed is in a heavily agricultural part of Minnesota. It, too, is racially and ethnically 
homogenous, but population is shrinking. The Middle Rio Grande is highly diverse and 
experiencing significant growth in the form of in-migration, mostly of Anglos from outside 
of New Mexico. The three cases offer different styles of organizing the community around 
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water issues. That is highly related to social capital. There is more likely to be resolution in 
the Middle Rio Grande than in Carroll County because the new migrants have existing social 
institutions to link them to place. 
Of the three mentioned above, Carroll County's approach was most government 
driven. The proponents of water quality planning and management in Carroll County argued 
that water quality protection should be carried out based on the implementation of 'sound 
science.' They presented the plans for the development of protection areas to community 
members, but did not have community members participate in the development process. An 
important aspect of the case was the bureaucratic footdragging that held up the approval of 
the ordinance in the State of Maryland Environment Department. The time the ordinance 
spent waiting for Environment Department approval turned out to be critical, as a change in 
the political composition of the County Board of Supervisors meant the ordinance and the 
water initiative not longer had the support of the county decision making body. Indeed, 
instead of a water quality coalition, the coalition that emerged most forcefully was a property 
rights coalition, arguing for the county to pursue industry recruitment as part of an economic 
development initiative. (This situation bears resemblance to Gould et al.'s (1996) description 
of'treadmill proponents,' who are embedded locally, undermining sustainability initiatives.) 
The State of Maryland, and the City of Baltimore, however, combined to create a 
drinking water crisis for Carroll County. A coalition is now formed around the delivery of 
drinking water and other services in the South of the county. Yet, this current movement is 
more reactionary than progressive. The component missing in Carroll County is an 
organization that facilitates dialogue around water issues among the multiple interested 
groups. The initial low level of civic engagement clearly contributes to that lack. 
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The Chippewa Watershed case demonstrates that local leadership, given the right 
local and agency level political conditions, can turn a top down project into a community 
driven initiative. Organization in the Lower Chippewa Watershed dates back to the late 
1980s. The existence of the Western Minnesota regional office of LSP provided an 
organizing nucleus that helped to create alternative institutional structures to address water 
issues. Clean Up Our River (CURE) existed and was able to raise objections to allowing the 
local SWCD to develop the first water plan for the area. The Chippewa River Stewardship 
Project (CRSP) had success in implementing practices to improve water quality. More 
importantly, along with CURE, CRSP is building the networks essential for the long-term 
social capacity to remediate water quality in the Lower Chippewa River. The Chippewa 
Watershed Partnership continues to maintain institutional linkages to the SWCD and the 
Minnesota River Source Joint Powers Board that are important for the initiative to continue 
to make progress. CRSP has allowed activists in the community the ability to begin a 
dialogue with the community as a whole. Through this forum they have begun a dialogue 
with the general population about connections between water, economic, and farming issues. 
This dialogue has had impacts in the official decisions taken. The dialogue that CRSP has 
facilitated has changed the outlook of a growing number of residents about the availability of 
alternatives to the commodity-driven farming system and an economy dominated by box 
stores and dying main streets. CRSP and others are starting to link change in water 
management to agriculture and economics. The combination of CRSP with the more official 
watershed organizations in the area seems to be yielding a strong coalition that is starting to 
change the face of development in the Lower Chippewa watershed. 
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The Middle Rio Grande is by far the most complicated of the three cases. Three 
initiatives that overlap in scope and purpose are attempting to prepare this growing region to 
meet its water needs in the coming century. This case illustrates the difficulty of building 
coalitions around water issues in areas where water rights are contested. Those with current 
access to water rights are unlikely to let their water go for the good of downstream users— 
not to mention habitat. When water is claimed multiple times, as it is in much of the West, 
the situation becomes even more complicated. 
Yet, the Water Assembly has provided an important forum for dialogue, learning 
about the water issue, and presentation of alternatives to the current way of doing things. 
The Water Assembly connects the MRGCOG Board on Water to the AMU, allowing the two 
organizations to at least know what each other are doing. The Water Assembly provides an 
important forum for voicing the views of environmental groups and others not empowered by 
the other processes. It has not diminishing conflict, and should not. There is growing 
recognition in the natural resources community that conflict among institutions and people 
that see resources differently is an important part of public participation (McCool and 
Guthrie 2001). The Carroll County case illustrates that conflict will emerge anyway. The 
question is whether a forum exists to create conflict over issues, rather than positions. 
Implications 
The New Mexico case illustrates several lessons. First is the importance of 
participatory process. The City of Albuquerque's effort at protecting drinking water has been 
largely successful, despite multiple potential pitfalls and opponents, so far. Likewise, the 
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Water Assembly has received significant support from citizens because of its ongoing efforts 
to include people. 
The second lesson is the difficulty of getting all the stakeholders to the table, 
especially in cases of differing ethnicities, power relations, and perceptions of rights. The 
fact that the Pueblo Indians have not participated to any great extent in the Water Assembly 
only complicates the job of planning for the rest of the participants, as Pueblo claims could 
undermine concessions or understandings about the amount or quality of water. Likewise, 
that AMU was not able to draw Hispanic groups in Albuquerque into their water planning 
initiative could have implications in implementing plans down the road. 
A third lesson is the difficulty of working with non-jurisdictional actors. 
Albuquerque's water, and certainly groundwater in the Middle Rio Grande area are likely to 
be impacted by leaks that might occur at the Los Alamos and Sandia laboratories and the 
Kirtland Air Force Base. The City can do little about these institutions stonewalling citizen 
activists who want information about potential leaks that may have occurred. This 
demonstrates the importance of linkages to outside groups or institutions that may be able to 
pull rank on the three institutions to force disclosure and cooperation. 
These cases support the quantitative analysis of the relationship between context, 
processes, and impact. While the associations were not as strong as I expected, I found 
processes to be related to impact, with context indirectly influencing impacts through 
context-process relationships. Yet, this analysis strongly suggests an immensely important 
role for community development process as defined in C. Flora, et al. 2000. 
Through the ten elements of participation, it is possible to begin to understand what 
happens to make coalitions. Coalitions develop through a variety of social movement frames 
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depending on the local context (Snow, et al. 1986). But they form consistently around 
ideologies, shared future vision, and shared cognitive models of how the world works. While 
Sabatier and Jenkins-Smith (1993) argue that these are relatively permanent states of 
association amongst groups, the Chippewa and Middle Rio Grande cases demonstrate the 
possibility of changing worldviews at the local level through participatory and social 
movement approaches. The findings support work on participatory management (Thompson 
and Guijt 1999, Bosch, et al. 1996, Leach and Mearns 1997) and the new social movement 
theories (Habermas 1979). These theorists argue that ideologies are changeable through 
developing shared outcomes, contextual knowledge, and evidence to analyze the impacts of 
events. (See also Atkinson and Hamilton 1996.) 
The model proposed for understanding community approaches to water quality 
protection goes beyond the conventional approaches. Protection of water quality and 
quantity is more than implementing BMPs. It is the development of community capacity to 
put into place a wide variety of agreements and actions to protect water quality. I argue that 
community interest in protecting water quality is not just a factor of the amount of 
information made available to the community. Nor is it something that will only happen 
once there is a crisis. Through organization and mobilization processes, it is possible to build 
the capacity for negotiated decisions about how to protect drinking water. To understand 
water quality, one must understand the coalitions that form locally among local, regional, 
state, and national actors to support water quality. It is important to understand that counter 
coalitions are also likely to emerge. Academic and local analysts can predict the strength of 
the coalitions through attention to the participatory approaches, the stakeholders involved, 
and the other mobilization tools utilized to build the coalition. The findings from this study 
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indicate that policy intended to build community capacity for water quality protection must 
include resources for funding and the administrative support of institutions that foster 
participatory process. CRSP in Minnesota and the Water Assembly in New Mexico provide 
good examples of such institutions. 
The model has implications beyond water quality. Natural scientists engaged in 
adaptive environmental assessment and management (AEAM) (Walters 1997) are 
increasingly concerned about the difficulty of documenting results from AEAM projects. 
The theory of AEAM, and indeed sustainability science in general (Kates et al. 2001), 
supports the notion of outcomes based on community and expert capacity through learning. 
The model proposed in this manuscript might provide a tool for documentation of the 
development of community learning and community capacity for ongoing management 
through engaging in participatory processes. 
Future Research 
This manuscript leads to several possible future research initiatives. 
1) The reasons behind the relationships between context, process, and impacts are unclear. 
More quantitative studies, including primary data analysis is needed to better understand 
these relationships. While I trust the general concepts and model, new indicators of 
context, process, and impact may emerge from further, more in depth study of 
community organization to protect water quality. 
2) More field research is needed to verify the factors that contribute to the functioning of the 
participatory institutions (such as CRSP and Water Assembly). 
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3) Seaman (1998) and Rhodes, et al. (1999) document the significant conflicts that develop 
between communities and agency resource managers when community approaches have 
been attempted outside of the context of AEAM. As documented in Chapter 2, the 
agency policies on participation are generally strong. More research is needed on the 
factors and methods that will lead to shifting agency cultures so that these policies are 
better implemented at the ground level. 
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APPENDIX 1. GLOSSARY 
ACF Advocacy Coalition Framework 
ACOE U.S. Army Corps of Engineers 
AEAM Adaptive Ecosystem Assessment and Management 
AMU Albuquerque Municipal Utility 
BLM U.S. Bureau Of Land Management 
BMPs Best Management Practices 
BuRec U.S. Government Bureau of Reclamation 
CAB Citizen's Advisory Board 
CBEM Community Based Environmental Management 
CBEP EPA Community-Based Environmental Management 
CBNRM Community Based Natural Resources Management 
CCR Consumer Confidence Report 
CLWP Comprehensive Local Water Plan 
CPAs Community Planning Areas 
CR Coefficient of Reproductability 
CREP Conservation Reserve Enhancement Program 
CRSP Chippewa River Stewardship Project 
CRWP Chippewa River Watershed Partnership 
CS Coefficient of Scalability 
CURE Clean Up Our River Campaign for the Chippewa and Minnesota Rivers 
CWA Clean Water Act 
—Section 303(d) Pertains to total maximum daily loads 
—Section 319 Non-point source section of the Clean Water Act 
CWAP Clean Water Action Plan 
DEH Minnesota Department of Environmental Health 
DEQ Maryland Department of Environmental Quality 
DNR Department of Natural Resources 
EDO Carroll County Economic Development Office 
EPA U.S. Environmental Protection Agency 
EQIP NRCS Environmental Quality Incentives Program 
FDIC Federal Deposit Insurance Corporation 
HUC Hydrologie Unit Code 
IATP Institute for Agriculture and Trade Policy 
ISC Rio Grande Interstate Stream Commission 
IWI Index of Watershed Indicators 
LSP Land Stewardship Project 
MDNR Minnesota Department of Natural Resources 
MISA Minnesota Institute for Sustainable Agriculture 
MPCA Minnesota Pollution Control Agency 
MRBI Minnesota River Basin Initiative 
MRG Middle Rio Grande 
MRGCOG MRG Council of Governments 
MWL Mixed Waste Landfill 
230 
NACN National Association Community Newspapers 
NCSC National Center for Small Communities 
NGOs Non-Governmental Organizations 
NPS Non-Point Source 
NRC National Research Council 
NRCS U.S. Department of Agriculture, Natural Resources Conservation Service 
NSM New Social Movement 
OSEC EPA Office Of Sustainable Ecosystems And Communities 
PWS Public Water System 
RCA U.S. Forest Service, Rural Community Action Program 
RCRA Resources Conservation Recovery Act 
SCS Soil Conservation Service 
SDWA Safe Drinking Water Act 
SKA Skills, Knowledge, and Ability 
SMO Social Movement Organization 
SNL Sandia National Laboratory 
SSA Steady State Assumptions 
SWAP Source Water Assessment Plans 
SWCD Soil and Water Conservation District 
TMDL Total Maximum Daily Load 
UMRJPB Upper Minnesota River Joint Powers Board 
UNDP United Nations Development Program 
USACOE U.S. Army Corps of Engineers 
USGS U.S. Geographic Survey 
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APPENDIX 2. CASES ANALYZED FOR QUANTITATIVE ANALYSIS 
Table A2.1: Cases of Community Water Quality Management—Rural Watershed Initiatives 
Initiative Source 
1. 4 Alabama initiatives—Choctawhatchee-Pea and 
Yellow Rivers Watershed Management Authority, 
Alabama 
2. Flint Creek, Alabama 
3. Sand Mountain Lake Guntersville, Alabama 
4. Weeks Bay, Alabama 
5. Troublesome Creek Water Quality Initiative, Atlantic, 
Iowa 
6. Branson, Missouri 
7. Chariton Valley RC&D, Lake Rathbun Water Quality 
Initiative, Lucas County, Iowa 
8. Chippewa Watershed, Minnesota 
9. Clark Fork River Watershed, Montana 
10. CLEAR, Clear Lake Enhancement and Rehabilitation 
Program , Clear Lake, Iowa 
11. Clover Creek, Utah 
12. Everglades, Florida 
13. Hillsdale, Kansas 
14. Henry's Fork River Watershed, Henry's Fork, Idaho 
15. Maquoketa, Iowa 
16. Nanticoke Watershed—Delmarva Peninsula, 
Maryland 
17. Norwalk Watershed, Connecticut 
18. Otter Lake Watershed, Illinois 
19. Pawcatuck Watershed, Rhode Island 
20. Sullivan County, New York 
21. Willipa Bay Watershed, Willapa Bay, Washington 
22. Yellow Medicine River Watershed Project, Minnesota 
Mullen and Allison 1999: 3 pages 
Mullen and Allison 1999: 3 pages 
Mullen and Allison 1999: 3 pages 
Mullen and Allison 1999: 3 pages 
Martens 2000 Iowa Water Quality 
Conference: 5 pages; Atlantic Municipal 
Utilities 2000:7 pages 
Louise Harris 1999, Iowa Water Quality 
Conference: 5 pages 
Glenn 1999: 5 pages, Cooper 2000 Iowa 
Water Quality Conference: 5 pages 
Corselius 2000, University of Minnesota: 
30 pages 
Watson, Ingman, and Anderson 1999. 
NWA Proceedings 
Presentation, Iowa Water Quality 
Conference 1999: 5 pages 
Evenstead, in NWC 1999: 217-230 
Orth and McCIean 1999: 399-410 
McRae, 1999 Iowa Water Quality 
Conference: 5 pages 
Johnson 1998: pp. 165-176 in Hoff 1998: 
RiverNet 1997 How to Save a River: 2 
pages; Weber 1999: 23 pages 
Morton and Shoal, 2000; 20 pages 
Freche NWA 1999 Proceedings: 445; 
Freche, 1997 in River Voices: 4-5 
Galloway, et al. 1999, NWA Proceedings: 
203-213, 13 pages 
Salamon, 1999: 213-234, IL extension 
bulletin: 1-5; 23 pages 
Galloway, et al. 1999, NWA Proceedings: 
203-213; 13 pages 
NCSC 1999: 1 page 
Hoff 1997: 177-192: 17 pages 
The State of Watershed: Water-Quality 
Management in Minnesota 1998, p.75-85: 
10 pages 
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Table A2.2: Cases of Community Water Quality Management—Urban Watershed 
Initiatives 
Initiative Source 
I. Anacostia, Washington, D.C. Kronthal and Trainer unpublished: 2 
pages 
2. Barton Springs, Austin, TX Marshall 1999; Barnard 1997 
3. Boston Metro Council-Wachusset Reservoir—Stern Steinburg and Clark 1999, Journal of 
Forest, Boylston, Massachusetts Economic Geography 
4. Chattanooga, Tennessee Barnard 1997 
5. Chester Water Authority, Pennsylvania EPA 1999 
6. New York City Water Quality Protection, Piatt, Barton, and Pfeffer 2000; NRC 
Catskills/Delaware Watershed 1999; Wagenet, et al. 1999; Thurgood, 
Hilson, and Porter NWA Proceedings 
1999 
7. New York City Water Quality Protection, Piatt, Barton, and Pfeffer 2000; NRC 
Croton/Westchester County 1999; Wagenet, et al. 1999; Thurgood, 
Hilson, and Porter NWA Proceedings 
1999 
8. Salem Public Works Department Oregon EPA 1999 
9. San Francisco Public Utilities Commission, California EPA 1999 
10. Seattle Public Utilities, Washington EPA 1999 
1 1 .  Springfield, Missouri Hacker 1999 
12. Steven's Creek, Lincoln, Nebraska Zillig, pp. 159-164 in NWC 1999 
13. Telford Borough, Pennsylvania NCSC 1999 
14. Syracuse Water Department, New York; Skaneateles EPA 1999; Lieberknecht, NWA 
Lake Proceedings 1999; NWA Proceedings: 
489; NCSC 2000b 
15. Truckee River, Nevada Cobourn 1999, JAWRA, Rieke and 
Kenney 1997; Trumbo and O'keefe NWC 
Proceedings 1999 
Table A2.3: Rural Groundwater—Cases of Community Water Quality Management 
Initiative Source 
1. Buck County, Pennsylvania Pucci, A. A., Jr. 1994-JWRPM Vol. 120 
6: 984-989 
2. Carroll County, Maryland EPA 1992 
3. Descanso, California EPA 1992 
4. Eastern Shore, Virginia EPA 1992 
5. Enid, Oklahoma EPA 1992 
6. Friendship, Maine Jackson 1992, Geoforum, Vol. 23 4: 487-
498 
7. Santa Domingo Pueblo, New Mexico EPA 1992 
8. Manchester-by-the-Sea, Massachusetts EPA 1992 
9. Nantucket, Massachusetts EPA 1992 
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Table A2.4: Urban Groundwater—Cases of Community Water Quality Management 
Bernard, Ted and Jora Young. 1997. The Ecology of Hope: Communities Collaborate for 
Sustainability. Cabriola Island, BC and East Haven, CT : New Society Publishers. 
Cobourn, John. 1999. "Integrated Watershed Management on the Truckee River in Nevada." 
Journal of the American Water Resources Association, Vol. 35(3): 623-632. 
Cooper, J. 1999. "Lake Rathbun Land and Water Alliance and its Connection to the Chariton 
Valley RC&D." Presented at a meeting of the Iowa Watershed Task Force, Des 
Moines, Iowa, September 26,1999. 
Corselius, K.L. 2000. The Diversification of Agroecosystems in Northwestern Minnesota. 
Master's thesis, University of Minnesota, St. Paul, Minnesota. 
Environmental Protection Agency (EPA). 1992. Case Studies in Wellhead Protection: Ten 
Examples of Innovative Wellhead Protection Programs. Washington, D.C.: United 
States Environmental Protection Agency, Office of Water (WH-550), EPA 813-R-92-
002. 
Environmental Protection Agency (EPA). 1999. Protecting Sources of Drinking Water: 
Selected Case Studies in Watershed Management. Washington, D C.: U. S. 
Environmental Protection Agency, Office of Water (4606) EPA 816-R-98-019, 
http://www.epa.gov/safewater (accessed July 27, 2001). 
Evenstad, N. 1999. "Clover Creek Watershed Coordinated Resource Management Plan 
(CRMP), Toole County, Utah." Pp. 217-229 (Peterson, John and Margaret Theurer, 
eds.) Proceedings: 6th National Watershed Conference: "Getting the Job Done at the 
Ground Level [Supporting Local Decision Making]," Austin, Texas. May 16-19. 
Farnsworth, Richard, Sonya Salamon, Jody Rendziak, Frank Clearfield. 1998. "The Otter 
Lake Story: Anatomy of a Successful Locally Led Planning Effort." Grassroots 
Planning: Local Solutions for Global Issues, Issue 1. 
Freche, L.J. 1999. "Nanticoke Watershed Alliance: A Case History in Forming a Watershed 
Consortium." Pp. 445-450 in (Peterson, John and Margaret Theurer, eds.) 
Proceedings: 6th National Watershed Conference: "Getting the Job Done at the 
Ground Level [Supporting Local Decision Making]." Austin, Texas, May 16-19. 
El Paso, TX 
Albuquerque, NM 
Palm Beach, FL 
EPA 1992 
Selig 1999 
EPA 1992 
Spokane, Washington/Panhandle District, Idaho EPA 1992 
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APPENDIX 3. CASES CODEBOOK 
Table A3.1: Variable Names and Values 
Variable Full Variable Name Value 
CASENAME Name of cases 
FIPSCODE FIPS code for each county in the case 
PROJREG Region in which each project sits-4 
grouped regions based on EPA 
regions 
SCOPE Spatial complexity—How many 
geographic places the project has 
RURURBAN Designation of the drinking water 
initiative as being in urban (metro) or 
rural (non-metro) place(s) 
SURGRND Does the initiative endeavor to protect 
surface water, ground water, or both? 
TOTPOP Population of the community in 
question 
MINORITY Percent minority (defined here as 
non-white skin in the community) 
GRADUATE Percent of the population of the 
community with 4-year degrees or 
higher 
MEDAGE Median age of the community(ies) 
LYSONIND Indexed score for structural pluralism 
(voluntary associations, small 
businesses, etc.) at the county level 
NEWSPAPE Number of newspapers by place and 
county—used as a social capital 
measure 
FDIC Summary of Deposits for each given 
community—comparative measure of 
community wealth 
INCOME Median income from each 
community—comparison of 
community wealth 
IWI EPA Index of Watershed Indicators 
(IWI), combines estimations of water 
quality, land use, and biodiversity to 
estimate watershed health and 
vulnerability 
Integer 
1-NE (EPA Regions 1,2,3); 2-South (EPA 
Regions 4,6); 3-Midwest (EPA Reg. 5,7); 
4-West (EPA Reg. 8,9,10) 
1-one town or city; 2-one county; 3-
multiple towns, cities; 4-multiple counties 
1-rural; 2-urban; 3-both 
1-surface water; 2-ground water; 3-both 
surface and ground water 
Integer 
Percent 
Percent 
Percent 
Scale equals -2 to 11, the closer to 11 the 
greater the structural pluralism 
Integer 
Integer 
Integer 
1-Better water quality, low vulnerability; 
2-Better WQ-high vulnerability; 3-less 
serious WQ problems-low vulnerability; 4-
less serious WQ problems-high 
vulnerability; 5-more serious WQ 
problems-low vulnerability; 6-more serious 
WQ problems-high vulnerability 
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Table A3.2: Measures and Coding of Impacts 
* Based on Outcome Capitals Listed in Measuring Community Success and Sustainability (Flora et 
al. 1999), adapted for drinking water protection cases 
* Coded: l=measure mentioned in literature; 0=measure not mentioned in literature 
Impact Outputs 
Increased political support for water 
quality protection 
Increased local funding of initiative 
Increased # of community members 
involved in 
Monitoring and initiative activities 
Increased # of groups involved in the 
initiative 
Activities/Practices Adopted to protect 
water quality 
Impact Outcomes 
Improved integration of Water Quality 
and Economic Considerations 
Improved Diversity and Representation in 
Community Decision Making About 
Water Quality 
Improved Water Quality And Ecosystem 
Function 
Improved community initiative, responsibility and 
adaptability (social capital) 
Appropriately diverse and healthy economies 
(financial/built capital) 
Increased use of the skills, knowledge and ability of 
local people (human capital) 
Strengthened relationships and communication (social 
capital) 
Sustainable, healthy ecosystems with multiple 
community benefits (natural capital) 
Appropriately diverse and healthy economies 
(financial/built capital) 
Strengthened relationships and communication (social 
capital) 
Sustainable, healthy ecosystems with multiple 
community benefits (natural capital) 
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Table A3.3: Measures and Coding for the Elements of Participatory Approaches 
Coding: l=mentioned in the literature; 0=not mentioned in the literature 
Seeks Diverse Perspectives 
* # of community groups involved in identifying water quality as a community issue 
* # of individuals in community involved in identifying water quality as a community issue 
* # of groups involved in initiative decision-making 
* # of efforts made to solicit involvement of disadvantaged and minority groups 
* # of languages in which water initiative info is distributed 
* # of locations/times where meetings are held 
* # of groups/inst./individuals involved in carrying out research activities 
Systematic Learning Approach 
* # of community members in skills bank 
* # of citizens/institutions involved in water monitoring 
* # of training programs about water quality protection available to community members 
* # and type of sources of info available to citizens about water issues 
* # of groups involved in monitoring 
Context Specificity 
* # of individuals involved in meetings to identify the issues in water quality protection 
* # of sectors of society identified as having an impact on water quality 
* # of groups/institutions/indiv. involved in monitoring impacts of initiative actions 
Group Inquiry 
* # of groups/individuals in the community involved in identifying important elements in water 
quality protection 
* # of groups involved in the initiative decision making 
* # of groups/individuals involved in initiative actions 
Facilitating External Agents 
* # of contacts made with neighboring or similar communities involved in water 
monitoring/protection 
* # of contacts made with government agencies or other organizations regarding water quality 
* # government agency, university, or other organizations assisting w/ funding, monitoring, & tech 
assistance 
* # of government agency or other organizational partnership 
Sustained Learning and Action 
* # of groups/individuals involved in initiative decisions, communities, and actions 
* # of citizens/institutions involved in water monitoring 
* # of training programs about water quality protection available to community members 
* # of groups/institutions/individuals involved in monitoring impacts of initiative actions 
Use of Facilitator 
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Outcomes 
* # of groups/individuals in the community involved in identifying water quality as a community 
issue 
* # of groups involved in initiative decision-making 
* # of groups/indiv involved in initiative decision, communities, and actions 
* # of citizens/institutions involved in water monitoring 
* # of sectors of society identified as having an impact on water quality 
* # of groups/instVindividuals involved in monitoring impacts of initiative actions 
Monitoring 
* # of citizens/inst. involved in water monitoring 
* # and type of sources of info available to citizens about water issues 
* # of groups/inst./individuals involved in monitoring impacts of initiative actions 
* # of government agency, university, or other organizations assisting with funding, monitoring 
and tech assistance 
* Change in # of political officers publicly supporting water quality protection 
Evaluation 
* # of groups/individuals involved in initiative decisions, communities, and actions 
* # of efforts made to involve community in evaluation of proposed issue 
* # of groups/instVindividuals involved in monitoring impacts of initiative actions 
* # of efforts made to elicit community feedback on actions 
Participatory Contract 
* # of groups/individuals involved in carrying out initiative activities 
4» # of groups that have officially endorsed initiative activities 
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APPENDIX 4. TABLES OF STATISTICAL RELATIONSHIPS 
Part I. Relationship of the Case Study Source to Indicators 
Table A4, la: Relationship of the Case Study Source to the Elements of Process (percent of 
total) 
Elements Academic NGO Gov. Academic Gov. and Academic TOTAL 
Journal Report Report and NGO NGO and Gov. 
Diverse Perspectives 60 78.9 100* 100 25* 66.7 76 
Systematic Learning 40 63.2 70 75 75 100 64 
Context Specificity 80 84.2 100 100 100 100 90 
Group Inquiry 40 57.9 80 50 50 33.3 58 
External Agents 80 57.9** 100 100 100 100 80 
Sustained Learning 10** 47.4 80* 100 25 66.7 50 
Attention to Outcomes 40** 89.5 60 100 100 100 76 
Monitoring 90 68.4* 90 100 100 100 84 
Evaluation 40 36.8 50 50 25 100 44 
Participatory Contract 10* 57.9 30 75 50 100 46 
TOTAL 10 19 10 4 4 3 50 
: Significant at the .05 level. ** Significant at the .01 level. Chi-squared test of significance. 
Table A4.1b: Relationship of the Case Study Source to Outcome Indicators Reported 
(percent of total) 
Elements Academic NGO Gov. Academic Gov. and Academic TOTAL 
Journal Report Report and NGO NGO and Gov. 
Political Support 80 84.2 100 100 100 100 90 
Local Funding 40* 73.7 100* 100 100 33.3 74 
No. Community 40 52.6 90* 75 100 66.7 62 
Members 
No. Groups 70 57.9 70 100 50 66.7 66 
Practices Adopted 100 84.9* 100 100 100 100 94 
Water and Economics 40 42.1 70 75 100 100 58 
Improved Diversity 30 52.6 50 100* 25 0 46 
Improved Water 40 42.1 70 25 75 100 52 
TOTAL 10 19 10 4 4 3 50 
(Chi-Squared test of significance). * Significant at the .05 level. ** Significant at the .01 level. 
Table A4.2a: Correlation of Case Study Length and Elements of Participation 
LENGTH 1NVOLVIN SYSTMT CONTEXT GROUPINQ FACILITA SUSTAINE ATTENTIO MONITOR EVALUATI CNTRCT FACIL1TR ELMENTS 
LENGTH 1.000 
INVOLVIN 0.080 1.000 
SYSTEMAT 0.204 0.289* 1.000 
CONTEXT 0.116 -0.031 0.183 1.000 
GROUPINQ -0.076 0.306* 0.448** 0.000 1.000 
FACILITA 0.150 0.187 -0.042 0.000 0.000 1.000 
SUSTAINE 0.193 0.468** 0.464** 0.200 0.408** 0.100 1.000 
ATTENTIO 0.171 0.123 0.289 -0.187 0.019 0.070 0.187 1.000 
MONITORI 0.109 -0.118 0.147 -0.145 0.089 -0.082 0.109 -0.118 1.000 
EVALUATI 0.233 0.331* 0.239 0.040 0.016 0.361** 0.120 0.049 -0.144 1.000 
CONTRACT 0.238 0.237 0.239 -0.094 0.016 -0.040 0.361* 0.519** -0.035 0.114 1.000 
FACILITR 0.112 0.246 0.165 0.059 0.418** 0.312* 0.356* 0.142 -0.092 0.050 0.229 1.000 
ELEMENTS 0.318** 0.520** 0.601** 0.117 0.448** 0.293* 0.658** 0.381** 0.100 0.397** 0.463** 0.380** 1.000 
* Correlation is significant at the .05 level (2-tailed). (Tau b test of significance) 
** Correlation is significant at the .01 level (2-tailed). 
Table A4.2b; Correlation of Case Study Length and Impact Indicators 
LENGTH CMTYMEM DIVERSIT GROUPNUM POLITICA WATERQ ACTIVITI LOCAL_FU INTEGRAT OUTCOMES 
LENGTH 1.000 
CMTYMEM 0.203 1.000 
DIVERSIT 0.023 0.309* 1.000 
GROUPNUM 0.267* 0.221 0.408** 1.000 
POL1TICA 0.134 0.288* 0.040 0.183 1.000 
WATERQ 0.109 -0.010 -0.077 0.071 -0.053 1.000 
ACTIVITI 0.257* 0.323* 0.064 0.174 0.197 0.263 1.000 
LOCAL_FU -0.149 0.100 0.181 0.056 0.106 0.069 -0.150 1.000 
INTEGRAT 0.314* 0.286* 0.180 0.276 0.408** 0.196 0.138 0.261 1.000 
OUTCOMES 0.215* 0.524** 0.488** 0.529** 0.330** 0.333** 0.275* 0.389 0.593 1.000 to 
* Correlation is significant at the .05 level (2-tailed). (Tau b test of significance) 
** Correlation is significant at the .01 level (2-tailed). 
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Part II. Distribution of Cases by U.S. Region, 
Scope of the Initiative, and Rural/Urban Distinction 
The projects are well distributed among the four regions that designated for this 
initiative. (See Table A4.3, Figure A4.1.) More water quality partnerships are registered in 
the northeast and the west nationally; this matches our sample (NRC 1999). 
Table A4.3: Distribution of Cases by Project Region 
Project Region Number Percent 
Northeast (1) 16 32 
South (2) 10 20 
Midwest (3) 11 22 
West (4) 13 26 
TOTAL 50 100 
The largest number of the cases in the data set is county-wide initiatives, which is the 
contiguous political area most likely to conform at least in part to hydrologie systems. The 
fewest cases involved multi-community collaboration. (See Table A4.4.) Because of the 
prevailing structure of water laws, community governments are more likely to collaborate 
with the county or the state government, rather than other neighboring communities. When 
communities do collaborate, it is often through a county, state, or federal government 
intermediary that plays a coordinating role (NCSC 1999, NCSC 2000, NCSC 2000b, NaCO 
1999, EPA 1998). 
Table A4.4: Distribution of Cases by Scope 
Project Scope Number Percent 
Single community ( 1 ) 11 22 
County (2) 20 40 
Multi-community (3) 6 12 
Multi-county (4) 13 26 
TOTAL 50 100 
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Rural landowners are far more likely to be directly impacted by regulations intended 
to protect water quality. There is also significantly more rural land from non-point source 
water pollution might happen. Thus it is not surprising that rural initiatives are far more 
prevalent in our sample of case studies (Table A4.5). Since the 1930s, U.S. conservation 
programs have particularly targeted farmers and rural landowners (Napier et al. 2000). 
Additionally, new government initiatives to protect water mention explicitly working with 
private landowners. (See, for instance, NRCS 1998.) More of the cases listed in the literature 
come from rural than urban areas. Urban areas are more likely to have sufficient resources 
for water remediation so that they assume no need to engage in community organization and 
mobilization to protect water quality (Blake 1956). Since watersheds and aquifers often flow 
beyond the town, city, county area, it is not surprising that more than a quarter of the 
initiatives involved collaboration among urban and rural communities (Burby et al. 1983). 
Table A4.5: Distribution of Cases by Population Density and Water System 
Population Density Number Percent 
Rural (1) 27 54 
Urban(2) 9 18 
Both (3) 14 28 
TOTAL 50 100 
Distribution of Surface Water and Ground Water Cases 
The disparity in the number of ground and surface water cases (Table A4.6) is not 
surprising. The majority of community drinking water systems in the United States draw 
from surface water systems (EPA 1999). Additionally, legislation regarding protection of 
ground water is a relatively recent phenomenon in the United States, as opposed to 
conservation programs to protect surface water (Sampat 2000). While there have been 
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significant movements around ground water protection in U.S. communities, most of these 
have come after a major contamination (Sampat 2000). There are an increasing number of 
water systems in the U.S. that draw both from surface and ground water. However, these 
cases apparently have not yet been documented in the literature. NCRCRD is carrying out 
case studies on water quality protection projects selected using a stratified random sampling 
method that selected cases based on their use of ground water and surface water. 
Table A4.6: Distribution of Cases by Water System 
Water System Number Percent 
Surface (1) 36 72 
Ground (2) 12 24 
Both (3) 2 4 
TOTAL 50 100 
Part III. Environmental Indicators 
Community mobilization around the protection of groundwater is harder than around 
surface water due to the unseen nature of the resource (Sampat 2000, Perry and Vanderklein 
1996). Most of the literature on ground water is either highly technical or focused on 
questions of rights and distribution, rather than protection (NGWA 2001). Thus, it is not 
surprising that we found case studies on the community organization around protection of 
surface water far more frequently in the literature than ground water cases (Table A4.6). 
The difference between the number of ground water and surface water cases are 
distributed fairly evenly across the project regions. However, there is only one groundwater 
project among our case studies in the Midwest region. In the other three regions, 
groundwater represents 31.3 percent (5 cases of 11) in region 1, 30 percent (3 of 10) in 
region 2, and 23.1 percent (3 of 13) in region 4. 
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The IWI rankings range from 0, insufficient data for an IWI assessment, to 6, more 
serious water problems and high vulnerability to for the cases show a strong tendency toward 
the mean for all cases of 3.16 (Table A4.7), with little variation. This small variation reduces 
the likelihood that relationships will be found with the other variables. Forty-four percent of 
all cases had an IWI ranking of 3 (less serious water quality problems and low vulnerability). 
A ranking was available for ail but, two (2) cases, and only one case ranked 6 (more serious 
water quality problems, high vulnerability). Correlation of IWI with region, scope, rural or 
urban whether the project water surface or groundwater based showed no significant 
relationships. Below, I test the relationship of IWI to the elements of process and impacts. 
Conventional wisdom holds that social mobilization will most likely be spurred by a 
water quality crisis (Mullen and Allison 1999). If this were the case, one should expect a 
correlation between the number of process elements and impact measures adopted and the 
IWI ranking. I test this hypothesis by running categories 5 and 6 of the IWI against all other 
categories in relation to the process elements and impact indicators. Using a similar method I 
test whether the IWI designation of vulnerability (an IWI score of 2,4, or 6) yields greater 
mobilization, to test the assertion of Pelkey and Leach (2000). 
Part IV. Human, Social, and Financial Capital Indicators 
The context indicators percent minority, median age, percent college graduate, 
median income, and civic plurality show the population of cases for this study to be generally 
more racially homogeneous, slightly older, slightly less well educated, slightly less wealthy, 
and to have marginally greater civic plurality than the nation as a whole in 1990 (Table 6.4). 
As mentioned above, each of these indicators has been shown in the research to relate to both 
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the process of organization and the development of local capacity for water quality protection 
in previous studies (Kronthal and Trainer unpublished). 
A comparison of the means for percent minority by project region (Table 6.5) shows 
that the percent minority is highest in the West and lowest in the Midwest. Likewise the 
percent over 25 who graduated from college with at least a Bachelors degree is lowest in the 
Midwest and highest in the Northeast and the West. The lowest median income is in the 
South, though only marginally lower than the Midwest, and is highest in the Northeast. 
Median age on the other hand, is highest in the Midwest, and lowest in the West. It is 
notable that there is no relationship between the indicator for civic plurality and any of the 
other indicators, including percent minority. Civic plurality, on aggregate, appears to be less 
in the South and the West, and highest in the Midwest, which matches the findings of some 
of the scholars on social capital (Putnam 2000). Given these differences, I expected to find 
cases in the Northeast and Midwest to have a greater percentage that reported the process 
variables of group inquiry, monitoring, involving diverse perspectives, and participatory 
contract. I expected that the cases in the Northeast and Midwest reporting the impact 
indicators of number community members and groups involved in the initiative to have been 
higher as well. 
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Table A4.7: Descriptives for Human and Social Capital Indicators 
Percent 
Minority 
(1990) 
Median Age 
(1990) 
Percent 
College 
Graduate 
(1990) 
Median 
Income 
(1989) 
Civic 
Plurality 
Index (1990) 
N 50 50 50 50 50 
Mean 16.09 34.19 19.53 28,471 .2240 
Range .5-99 25.7-45.2 .7-35 19,455- -1.71-7.85 
49,851 
U.S. 19.7 32.9 20.3 30,056 0 
Averages 
* The range for percent minority, excluding the Santa Domingo Reservation is .5 to 70% "minority". The range 
for percent college graduate without Santa Domingo is 7.70 to 35. 
Table A4.8: Comparison of Average Human and Social Capital Indicators by Region 
Project Region Percent Percent College Median Income Civic Plurality 
Minority ( 1990) Graduate (1990) (1989) Index (1990) 
Northeast 17.47 34.87 34,391 .607 
South 17.84 34.45 23,623 -.327 
Midwest 2.58 35.55 23,775 .610 
West 24.49 32.00 28,889 -.151 
Overall 16.09 34.19 28,472 .224 
Proportions for 
the Case Studies 
Table A4.9: Relationship of Project Scope to Elements 
1 2 
Project Scope 
3 4 Overall % 
Involve Diverse Perspectives 72.7 80 50 84.6 76 
Systematic Learning 54.5 55 83.3 76.9 64 
Context Specificity 81.8 85 100 100 90 
Group Inquiry 63.6 45 66.7 69.2 58 
Facilitating External Agents 63.6 90 50 92.3 80 
Sustained Learning/Action 54.5 50 16.7 61.5 50 
Attention to Outcomes 63.6 75 66.7 92.3 76 
Monitoring 90.9 90 100 61.5* 84 
Evaluation 36.4 45 33.3 53.8 44 
Participatory Contract 27.3 45 33.3 69.2* 46 
TOTAL CASES 11 20 6 13 50 
l=Inititiative is based only in the community; 2=Initiative is county wide in one county; 3=Initiative is multi-
community; 4=Initiative is multi-county. 
* = Significance at the .05 level. 
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Table A4.10: Percent of Cases Incorporating Each Participatory Approach by Location 
(percent of cases) 
Rural Case Urban Case Rural & Urban Overall 
Diverse 74.1 66.7 85.7 76 
Perspectives 
Systematic 51.9* 100* 64.3* 64 
Learning 
Context Specificity 88.9 88.9 92.9 90 
Group Inquiry 63 67 42.9 58 
.External Agents 85.2 66.7 78.6 80 
Sustained Learning 55.6 44.4 42.9 50 
Attention to 59.3** 88.9 100* 76 
Outcomes 
Monitoring 92.6 100 57.1** 84 
Evaluation 37 55.6 50 44 
Participatory 40.7 44.4 57.1 46 
Contract 
TOTAL CASES 27 9 14 50 
* Indicates Chi-squared at the .05 level. ** Indicates Chi-squared analysis at the .01 level. 
Table A4.ll: Project Water Source in Relation to Elements of Process (percent of cases) 
Groundwat Surface Both Surface Overall 
er Water and Ground 
Involve Diverse 58.3 80.6 100 76 
Perspectives 
Systematic Learning 66.7 61.1 100 64 
Context Specificity 83.3 91.7 100 90 
Group Inquiry 75 50 100 58 
Facilitating External Agents 50.0** 88.9* 100 80 
Sustained Learning and 58.3 44 100 50 
Action 
Attention to Outcomes 66.7 80.6 50.0 76 
Monitoring 91.7 83.3 50 84.0 
Evaluation 16.7* 52.8* 50.0 38.6 
Participatory Contract 41.7 50.0 00.0 46 
TOTAL CASES 12 36 2 50 
* Significance at the .05 level. ** Significance at the .01 level. 
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Table A4.12: IWI Score and Relationship to Elements of Participation Reported 
Vulnerable 
(IWI 2, 4, or 6) 
Other IWI 
Rankings (IWI 
1,3) 
Serious Water 
Quality Problems 
(IWI 5& 6) 
Total Percent 
Diverse 66.7 77.8 80 75 
Perspectives 
Systematic 66.7 63 70 64.6 
Learning 
Context 91.7 92.6 80 89.6 
Specificity 
Group Inquiry 41.7 66.7 70 60.4 
External Agents 91.7 74.1 80 79.2 
Sustained 33.3 63* 20* 47.9 
Learning 
Attention to 75 74.1 70 75 
Outcomes 
Monitoring 83.3 81.5 90 83.3 
Evaluation 66.7 40.7 40 45.8 
Participatory 50 37 50 43.8 
Contract 
TOTAL CASES 12 27 10 
OO 
* Significant at the .05 level 
a There are 50 cases total. The numbers in the columns only represent the total number of 
cases in that category. Two (2) cases lacked sufficient information and thus were not 
included in this analysis. 
Table A4.13: Project Regions and the Relation to Impact Indicators 
Impacts Northeast South Midwest West Total 
Political Support 93.8 80 100 84.6 90 
Local Funding 68.8 60 81.8 84.6 74 
# of Comm. 75 30* 81.8 53.8 62 
Members 
# of Groups 62.5 80 63.6 61.5 66 
Practices Adopted 93.8 90 100 92.3 94 
Water and 62.5 60 72.7 38.5 58 
Economics 
Improved Diversity 43.8 50 36.4 53.8 46 
Water Quality 62.5 60 63.6 23.1* 52 
TOTAL CASES 16 10 11 13 50 
* Significance at the .05 level. 
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Table A4.14: Case Study Project Scope and Relationship to Impact Indicators 
Impacts City/Town County Multi-town Multi-county Total 
Political Support 72.7 90 100 100 90 
Local Funding 81.8 70 83 69.2 74 
# of Comm. 54.5 60 66.7 69.2 62 
Members 
# of Groups 54.5 70 50 76.9 66 
Practices Adopted 90.9 90 100 100 94 
Improved 54.5 40* 66.7 84.6* 58 
Integration 
Improved Diversity 54.5 40 50 46.2 46 
Water Quality 63.6 35* 66.7 61.5 52 
TOTAL CASES 11 20 6 13 50 
* Significance at the .05 level. 
Table A4.15: Percent of Cases Reporting Each Impact by Location (percent of cases) 
Impacts Rural Case Urban Case Urban & Overall Totals 
Rural Case 
Political Support 88.9 88.9 92.9 90 
Local Funding 81.5 77.8 57.1 74 
# of Community 59.3 77.8 57.1 62 
Members 
# of Groups 66.7 66.7 64.3 66 
Practices Adopted 92.6 88.9 100 94 
Water and Economics 51.9 66.7 64.3 58 
Improved Diversity 40.7 66.7 42.9 46 
Water Quality 48.1 66.7 50 52 
TOTAL CASES 27 9 14 50 
* Significance at the .05 level 
Table A4.16: Percent of Cases Reporting Each Impact by Water Source (percent of cases) 
Impacts Ground Water Surface Water Surface & Overall 
Ground W ater 
Political Support 83.3 91.7 100 90 
Local Funding 91.7 66.7 100 74 
# of Community 41.7 66.7 100 62 
Members 
# of Groups 66.7 63.9 100 66 
Practices Adopted 75* 100.0* 100 94 
Water and Economics 50 61.1 50 58 
Improved Diversity 50 41.7 100 46 
Water Quality 50 52.8 50 52 
TOTAL CASES 12 36 2 50 
* Significance at the .05 level 
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Table A4.17: IWI and Impact Indicators 
Impacts Serious Water 
Quality 
Problems 
(IWI 5& 6) 
All Other IWI 
Categories 
(IWI 1.3) 
Vulnerable 
(IWI 2, 4, or 6) 
Overall Percent 
Political Support 100 88.9 83.3 89.6 
Local Funding 60 85.2* 58.3 72.9 
# of Community 60 63 58.3 60.4 
Members 
# of Groups 60 70.4 50 64,6 
Practices Adopted 100 92.6 91.7 93.8 
Water and 40 66.7 58.3 60.4 
Economics 
Improved 50 48.1 41.7 45.8 
Diversity 
Water Quality 60 55.6 41.7 54.2 
TOTAL CASES 10 27 12 48 
* Significance at the .05 level 
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